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Phaco Surgeons 
The posterior scleral tunnel has created the demand for a technologically improved 
lens design. In order to advance, a company must have the vision to meet the 
challenges of this new wound architecture. 



















Current challenges to the ease of IOL placement include significantly 
smaller wound openings, a more posterior incision location with the 
resulting longer tunnel approach, and a substantially higher 
anterior angle of entry. 


The solution is SLANT™ haptic lenses. The only lens designs 
that specifically address the demands of the new tunnel 
incision technique. 


ECCE Surgeons 

If you are not currently performing small incision 
surgery, you will still be impressed by the exceptional 
control and reduced manipulation required by the 
SLANT™ haptic lens designs. 


Technical assistance provided by Dr. Lucio Buratto, Milano, Italy 
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The CompuScan LT rises 
to the challenge of new IOL 
designs with advanced 
measurement software displayi 
all measurements to the 


Weighing just over 
12 pounds and measuring 
12” by 15", the 


CompuScan LT offers 
portability when you nearest 10 microns and le: 
need i, constant personalizatio 


capabilities to help optimize 
postoperative results. 





CompuScan LT software 
can be personalized for up 
to six different users, 
simultaneously display 
both eyes, and calculate for 
three lenses. There is even a 
choice of five languages. 


The A-Scan technology 
of tomorrow 


Our built-in printer quickly provides hard copy for 
patient data documentation. Naturally, you can modify 
the printout format to fit your needs. 
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Using the CompuScan LT 
is simplicity itself with 
an ergonomically 
designed data entry 
system, online help modes, 
and a large 
adjustable screen. 
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E “RIGHT” A-SCAN 

R TODAY AND TOMORROW 

The new STORZ CompuScan™ LT Biometric 

rasound System is designed to prepare you 
.d your practice for the demands of tomorrow. 

The most advanced instrument of its kind, 
smpuScan LT is highly accurate, extremely BLS ERE BOL. o EDEN 
‘rsatile, and exceptionally easy to use. Yet, it STORZ OPHTHALMICS, INC. 
riced quite affordably. 

Prepare your practice for tomorrow. Call 
100-325-9500 today for a demonstration. lomorrows Ultrasound-Today 


991 STORZ SPA-4110 
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IRIS Medical diode lasers operate 
wherever your needs take you. 





IRIS Medical offers complete photocoagulation 
treatment capability wherever you need to go— 
between offices, to the hospital operating room, the 
surgicenter, even to the patient's bedside. 


No other ophthalmic laser can claim such ease Maximum treatment flexibility with power from 100 milliWatts to 
of portability. The solid state OcuLight® SLx 3.0 Watts and duration from 50 milliseconds to 9 seconds. 
weighs just 12 pounds, requires no external air or e Laser Indirect Ophthalmoscope: Superior optics and 
water cooling, and needs only standard wall power. bright illumination allow you to treat problems in the 

The IRIS system can perform all of the proce- far periphery of the eye. 
dures currently performed by an argon or krypton e Slit Lamp Adapters: Zeiss and Haag-Streit slit lamp 
laser. The full 3.0 Watts capability of the OcuLight adapters are available to help you perform PRP and 
SLx ensures you won't be power limited. And with trabeculoplasties. 


¢ EndoProbes®: A complete line of endophotoco- 
agulation probes is available. 
Call us today for clinical articles or a free 
demonstration: 1-800-388-4747. 


our proprietary low cone angle system, laser 
tissue uptake is comparable to that of an 
argon laser. 

We have compatible delivery 
systems to meet the needs of a 
multi-disciplined practice: 







IRIS Medical Instruments, Inc. 
340 Pioneer Way 
Mountain View, CA 94041 


© IRIS Medical Instruments 1992 415-962-8100 


OcuLight and EndoProbe are registered 
trademarks of IRIS Medical Instruments, Inc. 
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PRACTICE 
PATIENT 


BRINGS HIM 
TO YOU. 


Meet Marty, the perfect simulator for practicing 
ophthalmic surgical skills and building confidence 
before you operate. Marty offers realistic human eyes 
without human risk. 

You can set up Marty in your own operating room 
with a variety of cataracts for practicing capsulorhexis 
and phacoemulsification. You can fill Marty’s life-like 
eyes with artificial vitreous fluid to simulate a real 
vitrectomy. Marty is also an excellent tool for practicing 
excimer laser surgery, laser photocoagulation and YAG 
laser capsulotomy. 

For more information, call Akorn...we’re responding 
to doctors’ needs with Iatrotech’s Surgical Simulator 
technology. 


“I find Marty to be an excellent model to practice 
ophthalmic surgical procedures. Marty is easy to use 
and easy to set up right in your own operating room.” 


Dr. Richard L. Lindstrom 


Akorn.n. 


100 Akorn Drive, Abita Springs, LA 70420 
1-800-535-7155 In Louisiana 1-800-344-2291 


FAX 504-893-1257 I I ATROTECH 


Marty is a registered trademark of Iatrotech, and is co-marketed 
by latrotech and Akorn. U.S. Patent Number 4762495 
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NO Fluid 
Required! 


New Volk TransEquator NF (No Fluid) Lens 


Achieve high mag, superfield (super clear!) fundus viewing, without the use of solution! This 
is breakthrough technology, using an aspheric surface contour for a unique corneal fit, 
eliminating both the need for fluid as well as typical lens suction which frequently makes lens 
removal difficult and time consuming. 

And for easy disc, cup and rim measurement or lesion growth documentation, our high 
quality Volk Retinal Scale (optional) is the answer. l 

So if you’d like FOUR lenses in one, a disc and cup measurement lens, a lesion measuring 

_,. lens, the most advanced super-field pan retinal lens, a lens that requires no fluid, which goes 
~ on and comes off instantly, you’ll see a world of difference with the new Volk TransEquator NF 


(No Fluid) Lens! 
| A] ` J 
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Remove the Volk Retinal With the Volk Retinal Scale No solution is needed when Because there is no suction 
Scale for pan retinal viewing. Disc/Cup measurement is easy. applying the lens. the lens is removed instantly. 


XN IK The Leader in Aspheric Optics 7893 Enterprise Drive, Mentor, Ohio 44060 U.S.A. 


Phone: (216) 942-6161 800-345-VOLK Fax: (216) 942-2257 
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EUROPEAN GLAUCOMA SOCIETY 


Fourth Congress of the E.G.S. 
20 - 24 May 1992 
Grand Hotel Krasnapolsky - Amsterdam Netherlands 


Glaucoma Course 
Wednesday May 20, 1992 
08.00 - 09.00 Registration 


09.00 - 09.20 Ocular hypertension early detection Greve 

09.20 - 09.40 Computerized perimetry Heijl 

09.40 - 10.00 Visual function (flicker, blue-yellow, etc.) Lachenmayr 
10.00 - 10.20 Disc, optic nerve head analysis, Airaksinen 


retinal nerve fibre layer 
10.30 - 11.00 Coffee break 


11.00- 11.20 Disc, hemorrhages, peripapillary atrophy Jonas 
11.20 -11.40 Normal pressure glaucoma risk factors Geijssen 
11.40 - 12.00 Medical Treatment new drugs Krieglstein 
12.00 - 12.20 Medical vs laser surgical treatment Hitchings 


12.30 - 13.30 Lunch 


Video-Film Sessions 


Time Title Author Duration (minutes) 
13.30 Laser peripheral iridotomy Traverso 2 
Corneal surgical peripheral iridectomy Grehn 5 
Argon laser trabeculopasty Traverso 5 
Trabeculotomy for congenital glaucoma Grehn 10 
Surgical trabeculectomy limbus and Bechetoille, Hitchings 
fornix based Grehn, Greve 60 
15.00 - 15.30 Tea break 
15.30 Laser sclerostomy Cohn, Geijssen 10 
Glaucoma filter implant 
Molteno Hitchings 
Schocket Grehn 
Other Greve 20 
ECCE in glaucoma 
Corneal incision Greve 
Synechiolysis Hitchings 20 
Iris surgery 
IOL 


Combined procedure 
Cyclodestruction 


Laser Kwasniewska 7 
Ultrasound Sterk 7 
Complications Hitchings 15 


For further information please contact: 
Secretariat 4th Congress of the EGS: Cannenburgerweg 19, 1244 RE 's Graveland 
The Netherlands Telephone: 31 — 35 — 63303 Telefax: 31 — 35 — 64543 


EMMETROPIA. 


OUR COMMON 
GOAL. 


Refractive Cataract Surgery... 


The evolution of cataract surgery has been 
nothing short of remarkable. From Intracap and 
ECCE extractions to in situ phacoemulsification, 
intact capsulorhexis, ever smaller incision surgery 
with narrow profile and foldable lenses, and even 

Y elimination of sutures. All, a logical progression 
towards improving postoperative surgical results. 

And now, surgeons are considering what 
may be the next logical step in the evolution— 
Refractive Cataract Surgery: Doing everything 
possible to achieve astigmatic neutral surgery 
Then further correcting any pre-existing refractive 
conditions to give their patients emmetropia and 
an improved quality of life. 

Today, Chiron IntraOptics provides a 
comprehensive approach for achieving predictable 
refractive results in cataract surgery. 

This includes an educational series presented 
by Richard L. Lindstrom, M.D. and expert faculty 
demonstrating the latest techniques for minimizing 
iatrogenic astigmatism and correcting pre-existing 
astigmatism. The cornerstone is a complete set 
of precise, matched nomograms and the Magnum 
Diamond System— an advanced and integrated 
system of keratorefractive instrumentation. 

All working together to assist surgeons to 
deliver an unsurpassed level of precision and 
predictability And the promise of an expanded, 
differentiated and diversified practice from 
offering a more complete range of elective and 
æ reimbursable services to patients. 

T learn more or to enroll in Dr. Lindstrom’s 
courses, see your Chiron IntraOptics sales represen- 
tative or call 1-800-843-1137 Perhaps, you'll find 
the future already here. 








“Our ability to provide patients with 
a better quality of life by achieving emme- 
tropia is the paramount goal for the 
cataract surgeon. 

In the future, cataract surgery will be 
increasingly judged by its refractive results.” 


Richard L. Lindstrom, M. D. 
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Prospective studies in consecutive patients * 

















* Wade Faulkner. M.D., F.A.C.S., Mobile Eye, Ear, Nose & Throat Center, Mobile, 
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The better way to 
predict acuity In 
cataractous and’ 
Capsulotomy 




























patients. 


Comparison between the 
Haag-Streit interferometer 
and other instruments 
indicates that the Lotmar 
Visometer provides a highet 
degree of reliability in asses- 
sing post-operative visual 
acuity in cataract and 
capsulotomy procedures. 
Here are some specifics. 


The Lotmar Visometer, 
easily mounted on any Slit 
Lamp 900, offers proven, 
greater ability to penetrate 
denser media even with 
serious turbidity. 

It is acknowledged to pro- 
vide greater reliability in 
assessing postoperativer 
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Predicted within Interferometer 
Capsulotomy On line 96.0% 
30 patients | Two lines 96.0% 
Cataract One line 82.0% 
300 patients Two lines 96.0% 


visual acuity through its 
use of the moire fringe 
technique as compared 
with letter charts. It is 
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reasonably priced and fully 
supported by the leader in; 
ophthalmological instrument 
tation worldwide. 
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THE 1992 
DUKE UNIVERSITY 
ADVANCED VITREOUS SURGERY COURSE 


APRIL 23-25, 1992 
Duke University Durham, North Carolina 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 
discussion periods provided. 


GUEST FACULTY 
Claus Eckardt, M.D. Travis A. Meredith, M.D. Yasuo Tano, M.D. 
Kiel, Germany St. Louis, MO Osaka, Japan 
Michel Gonvers, M.D. Hilel Lewis, M.D. George A. Williams, M.D. 
Lausanne, Switzerland Los Angeles, CA Royal Oak, MI 
Kirk H. Packo, M.D. 
Chicago, IL 
DUKE FACULTY 


Eugene de Juan, M.D. Brooks W. McCuen, Il, M.D. Glenn J. Jaffe, M.D. 
Diane Hatchell, Ph.D. Robert Machemer, M.D. 


FOR FURTHER INFORMATION CONTACT 


George Andrews/Duke Eye Center Limited Enrollment 

P.O. Box 3802 Registration Fee $450.00 
Durham, NC 27710 

(919) 684-6743 


Are your phaco - 
procedures missing 
something? 
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GUEST FACULTY: 
THOMAS M. AABERG, MD 
GARY W. ABRAMS, MD 

MARK S. BLUMENKRANZ, MD 
ROSARIO BRANCATO, MD 
GARY C. BROWN, MD 
ALEXANDER J. BRUCKER, MD 
STANLEY CHANG, MD 

JOHN G. CLARKSON, MD 

D. JACKSON COLEMAN, MD 
GABRIEL J. COSCAS, MD 
DONALD J. D’AMICO, MD 
AUGUST F. DEUTMAN, MD 

Jay S. DUKER, MD 

STUART L. FINE, MD 
WALLACE S. FOULDS, MD 

H. MACKENZIE FREEMAN, MD 
WILLIAM R. FREEMAN, MD 
Kurt A. GITTER, MD 

BERT M. GLASER, MD 
EVANGELOS S. GRAGOUDAS, MD 
LEE M. JAMPOL, MD 

INGRID KREISSIG, MD 

HILEL LEWIS, MD 

HARVEY A. LINCOFF, MD 
ROBERT P. MURPHY, MD 
DaviD A. NEWSOME, MD 
DaviD H. ORTH, MD 
ANDREW J. PACKER, MD 

KIRK H. PACKO, MD 

GHOLAM PEYMAN, MD 
CARMEN A. PULIAFITO, MD 
HOWARD SCHATZ, MD 

JERRY A. SHIELDS, MD 
LAWRENCE J. SINGERMAN, MD 
GISELLE SOUBRANE, MD 
WILLIAM TASMAN, MD 

PAUL E. TORNAMBE, MD 
MICHAEL T. TRESE, MD 
ROBERT T. WENDEL, MD 
AACHIM WESSING, MD 
LAWRENCE A. YANNUZZI, MD 
ST. LOUIS FACULTY: 

NEVA P. ARRIBAS, MD 

ISAAC BONIUK, MD 

DEAN BURGESS, MD 

GILBERT GRAND, MD 

TRAVIS A. MEREDITH, MD 
MATT HEW AS Fixomas, MD 
Davip F. WILLAMS, MD 
DALLAS FACULTY: 

ALBERT VAISER, MD ) 

WILLIAM L. HUTTON, MD 
DWAIN G G. FULLER, MB, YEr N 
GARY EDD FISH, uD: See A 
RAND SPENCER, MD? 2" 
BRADLEY F. JOST, MD 
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Alcon Surgical has provided an E P SEN 
grant to assist in the funding of this course. =: Se BS 


THE VITREORETINAL FRONTIER 
DALLAS, TEXAS 


DATE: 
NOVEMBER 6-7, 1992 


HOURS: 

FRIDAY, 7:30AM - 5:00PM 
SATURDAY: 7:30AM - 3:00PM 
LOCATION: 

THE ADOLPHUS HOTEL 


COURSE DIRECTORS: 

R. JOSEPH OLK, MD 
WILLIAM B. SNYDER, MD 
PRESENTED BY: 


Retina Consultants, Ltd., St. Louis, Missouri; and 
Texas Retina Associates, Dallas, Texas. 


REGISTRATION FEE: 
$600.00 


This comprehensive course will present a state-of-the-specialty 
review of current management of vitreoretinal disease and devel- 
opments on the frontier with regard to research, new surgical 
procedures, therapeutics, and instrumentation. The two-day 
format will consist of lecture presentations extended by case. pre- 
sentations and panel discussions, featuring national and 


international faculty members. 


HOTEL ACCOMMODATIONS: 


A block of fooms has been reserved for registrants at the 
‘Adolphus’ Hotel for Thursday and Friday nights. Your reservation 
för Academy week must be made through the Dallas Housing: 
Bureau using the form that will be provided in AAO registration 


materials. 


CREDITS: ; 
1 33 5 hours i in Category I, AMA 


FoR MORE INFORMATION: EN 
Jeanne: B. Toma 26 iS z. aS Ss 
Course Coordinator Oe ibaa CSN 
8816 Manchester. Roa Sike 288 Bees 
St. Louis, Missouri B3144 ARS 
Telephone: isis wk Sas 
314: 968 - 1961 as eae 
Facsimile: . 


314. 968 - 3066 
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CORNELL VITREORETINAL SURGERY COURSE 
JULY 3-4, 1992 
THE WALDORF-ASTORIA 


Guest Faculty Cornell Faculty 


Gary Abrams, MD D. Jackson Coleman, MD 
Mark Blumenkrantz, MD Murk-Hein Heinemann, MD 
Borja Corcostegiu, MD 

Claus Eckhardt, MD 

Harry Flynn, MD 

Hilel Lewis, MD Course Director 

Yannick Le Mer, MD 

Brooks McCuen, Il, MD Stanley Chang, MD 
Yasuo Tano, MD 
Relya Zivojnovic, MD 


An international faculty will demonstrate state-of-the-art surgical techniques in vitreoretinal surgery 
using a video format. Topics will include: diabetic retinopathy, PVR, giant tears, macular surgery, 
with the surgical approach demonstrated. Ample time will be available for discussion. 


Registration: $500. 


Contact: Elizabeth Nohilly, Department of Ophthalmology 
The New York Hospital-Cornell Medical Center 
TEL: (212) 746-2470 FAX: (212) 746-8089 


BSS PLUS’ 
solution could 
be the missing 
ingredient to 


falar irrigants, ae PLUS? so 
dothelium with sodium bicarba: 
pump — oh elp reduce cor 
ell 


Innovation 
Without 
Compromise 
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OPHTHALMOLOGY ’92 


Dec. 1-3, 1992 
: Riyadh, 
Stupopmuatnovoaca soey Saudi Arabia 


In the capital city of Saudi Arabia, Riyadh, an infor- 
mative symposium led by experts in Ophthalmolo- 
gy from around the world, featuring courses, di- 
dactic lectures and workshops in Ophthalmology, 
and emphasizing recent advances in knowledge 
and progress in patient management. 


Fee: SR 500 or U.S. $133.00 


Application Deadline: 
15 Aug., 1992 


Visa Application Deadline: 
15 Aug., 1992 


Call for Papers, Abstract 
Deadline: 15 Aug., 1992 


For more information, call 477-5791 (Fax. 477- 
5791) or write OPHTHALMOLOGY ’92, Office of 
the Saudi Ophthalmological Society, P.O. Box 
55307, Riyadh 11534, Saudi Arabia. List of first- 
class hotels sent on request. 





HEMIANOPSIA 
Ophthalmic Visual-Aids 


e Hemianopic direct sight unit 
e Reflectory compensation unit 
e Awareness systems 


Ladies and Gentlemen, 

It is now possible to make glasses equipped with 
small mirrors, which increase the visual field. 
The visual field is increased by about 20 degrees 
to right or left, if the head is turned to the left also 
to the extreme right and vice versa. An enlarge- 
ment of the visual field to the right or left is possi- 


ble. An increase of up to 50 degrees, without 
magnification or diminution is possible. It is suit- 
able in cases of hemianopsia. Available standard 
model angle about 90 degrees, or model with two 
reflection zones for normal sight angle 45 de- 
grees fixed. Awareness system on inquiry. 


Contact: 


MEDOPTIK-Specialoptics 
P.O. Box 34 

8807 Freienbach-Switzerland 
Phone/Fax 0041-55-482801 


MEDOPTIK 





BSS PLUS* 
(Balanced Salt Solution Enriched with 
Bicarbonate, Dextrose and Glutathione) 
Sterile Intraocular Irrigating Solution 


DESCRIPTION: BSS PLUS? is a sterile intraocular irrigating solu- 
tion for use during all intraocular surgical procedures, even those 
requiring a relatively long intraocular perfusion time (e.g., pars 
plana vitrectomy, phacoemulsification, extracapsular cataract ex- 
traction/lens aspiration, anterior segment reconstruction, etc). 


The solution does not contain a preservative and should be pre- 
pared just prior to use in surgery. 


Part |: A sterile 480 mL solution in a 500 mL single-dose bottle to 
which the Part I| concentrate is added. Each mL of Part | contains: 
Sodium Chloride 7.44 mg, Potassium Chloride 0.395 mg, Dibasic 
Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for 
Injection. DM-00 

Part Il: A sterile concentrate in a 20 mL single-dose vial for addition 
to Part |. Each mL of Part II contains: Calcium Chloride Dihydrate 
3.85 mg, Magnesium Chloride Hexahydrate 5 mg, Dextrose 23 mg, 
Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, in Water for 
Injection. DM-00 


After addition of BSS PLUS Part II to the Part | bottle, each mL of 
reconstituted product contains: Sodium Chloride 7.14 mg, Po- 
tassium Chloride 0.38 mg, Calcium Chloride Dihydrate 0.154 mg, 
Magnesium Chloride Hexahydrate 0.2 mg, Dibasic Sodium Phos- 
phate 0.42 mg, Sodium Bicarbonate 2.1 mg, Dextrose 0.92 mg, 
Glutathione Disulfide (Oxidized Glutathione) 0.184 mg, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for 
Injection. 


The reconstituted product has a pH of approximately 7.4. Osmo- 
lality is approximately 305 mOsm. 


CONTRAINDICATIONS: There are no specific contraindications to 
the use of BSS PLUS, however, contraindications for the surgical 
procedure during which BSS PLUS is to be used should be strictly 
adhered to. 


WARNINGS: For IRRIGATION during ophthalmic surgery only. BSS 
PLUS is NOT for injection or intravenous infusion. 


PRECAUTIONS: DO NOT USE BSS PLUS UNTIL RECON- 
STITUTED. Do not use Part | if it does not contain a vacuum. Do not 
use additives other than Part Il. Do not use if Part |, Part Il or the 
reconstituted solution is discolored or contains a precipitate. SINCE 
BSS PLUS IS INTENDED FOR INTRAOCULAR IRRIGATION, IT 
DOES NOT CONTAIN A PRESERVATIVE AND, THEREFORE, 
SHOULD NOT BE USED FOR MORE THAN ONE PATIENT. DIS- 
CARD ANY UNUSED SOLUTION SIX HOURS AFTER PREPARA- 
TION. Studies suggest that intraocular irrigating solutions which 
are |so-osmotic with normal aqueous fluids should be used with 
caution in diabetic patients undergoing vitrectomy since intra- 
operative lens changes have been observed. 


There have been reports of corneal clouding or edema following 
ocular surgery in which BSS PLUS was used as an irrigating solu- 
tion. As in all Surgical procedures, appropriate measures should be 
taken to minimize trauma to the cornea and other ocular tissues. 


ADVERSE REACTIONS: Postoperative inflammatory reactions as 
well as incidents of corneal edema and corneal decompensation 
have been reported. Their relationship to the use of BSS PLUS has 
not been established. 


OVERDOSAGE: The solution has no pharmacological action and 
thus has no potential for overdosage. However, as with any intra- 
ocular surgical procedure, the duration of intraocular manipulation 
should be kept to a minimum. 


U.S. Patent Nos. 4,443,432 and 4,550,022 


Alcon 


SURGICAL 


Alcon Surgical, Inc. 
Fort Worth, Texas 76134 USA 


March, 1992 
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Ciloxan 


(Ciprofloxacin HCI) 0.3% as Base 
y Sterile Ophthalmic Solution 


Rapid killing action for 
important ocular pathogens 
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(ciprofloxacin HCI) 0.3% as Base 
sterile Ophthalmic Solution 
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A broad spectrum of activity against important ocular pathogens 


THE FIRST OF A STRONG NEW CLASS 








Powerful enough to achieve 
impressive results for bacterial 
conjunctivitis after only 7 days 


Frequently Isolated Causative Patients with 








y SILOXAN is mi logically Organisms Complete 
and clinically sipeies in Eradication 

| the intensity and Staphylococcus aureus 78% 

shortening the duration of Staphylococcus epidermidis 76% 

stag Conjunenvins. Streptococcus pneumoniae 75% 





After only 3 days of therapy, 
. 63% of corneal ulcers were 
completely re-epithelialized 


Percent of corneal ulcers with complete re-epithelialization over time (n=148) 
100 








% of ulcers 
ol 
O 





7 
Days of therapy 


THE POWER TO SUCCEED AS SINGLE-AGENT THERAPY 


Clinical success for corneal ulcer patients was achieved using CILOXAN as 
single-agent therapy, without any fortified, systemic, or subconjunctival 
injections or other topical therapy. In clinical trials, resolution of bacterial 

x infection and complete corneal re-epithelialization were achieved in 92% of 
patients with single-agent CILOXAN therapy. 


THE FIRST OF A STRONG NEW CLASS 








Broad spectrum coverage 
and potent in vitro activity 


CILOXAN is effective against CILOXAN is active against these 
these important ocular pathogens organisms in vitro’: 
Clinically and in vitro: 





Important Ocular Pathogens = MICs0(11g/mL) Important Ocular Pathogens MICə(ug/mL) 


Pseudomonas aeruginosa 0.72 Hemophilus influenzae 0.05 
Serratia marcescens 0.45 Acinetobacter calcoaceticus 0.54 
Staphylococcus aureus 0.70 Chlamydia trachomatis 1.00 
Staphylococcus epidermidis 0.40 Citrobacter species 0.22 
Streptococcus pneumoniae 2.60 Enterobacter species 0.27 
Streptococcus (Viridans Group) 1.60 Escherichia coli 0.12 
Klebsiella pneumoniae 0.85 
Mycobacterium tuberculosis 0.74 
Neisseria species 0.01 
Proteus species 0.05 


“The clinical significance of these in vitro data is unknown. 


CIPROFLOXACIN HAS EXHIBITED A 
LOW FREQUENCY OF RESISTANCE 
CILOXAN destroys bacteria differently through inhibition of the DNA gyrase. Only 
chromosomal mutation has been identified as a possible cause of bacterial resistance. 


CILOXAN does not cross-react with other types of antimicrobial agents such as beta-lactams 
or aminoglycosides, so organisms resistant to these drugs may be susceptible to CILOXAN. 


THE CILOXAN DIFFERENCE 






Spectrum, power, and speed are enhanced SS 2 
by a difference in chemical structure. n A . f 
CILOXAN is truly unique in its chemical N | > 
structure. CILOXAN is the only fluoro- P S a N 
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quinolone with a cyclopropyl group which ri N 
increases the overall potency of the drug. 
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Rapid killing action for 
important ocular pathogens 


Please see brief summary of 
prescribing information on 
the next page. 
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DESCRIPTION: CILOXAN™ (Ciprofloxacin HCI) Ophthalmic Solution is 
asynthetic, sterile, multiple dose, antimicrobial for topical ophthalmic use. 


INDICATIONS AND USAGE: CILOXAN™ Ophthalmic Solution is indi- 
cated for the treatment of infections caused by susceptible strains of 
the designated microorganisms in the conditions listed below: 

Corneal Ulcers: Pseudomonas aeruginosa 

Serratia marcescens* 

Staphylococcus aureus 

Staphylococcus epidermidis 

Streptococcus pneumoniae 

Streptococcus (Viridans Group)* 

Staphylococcus aureus 

Staphylococcus epidermidis 

Streptococcus pneumoniae” 

“Efficacy for this organism was studied in fewer than 10 infections. 


CONTRAINDICATIONS: A history of hypersensitivity to ciprofloxacin or 
any other component of the medication is a contraindication to its use. 
A history of hypersensitivity to other quinolones may also contraindi- 
cate the use of ciprofloxacin. 


WARNINGS: NOT FOR INJECTION INTO THE EYE. 
Serious and occasionally fatal hypersensitivity (anaphylactic) reac- 
tions, some following the first dose, have been reported in patients 
receiving systemic quinolone therapy. Some reactions were accompa- 
nied by cardiovascular collapse, loss of consciousness, tingling, pha- 
ryngeal or facial edema, dyspnea, urticaria, and itching. 
Only a few patients had a history of hypersensitivity reac- 
tions. Serious anaphylactic reactions require immediate 
emergency treatment with epinephrine and other resus- 
citation measures, including oxygen, intravenous fluids, 
intravenous antihistamines, corticosteroids, pressor 
amines, and airway management, as clinically indicated. 


PRECAUTIONS: 

General: As with other antibacterial preparations, pro- 
longed use of ciprofloxacin may result in overgrowth of 
nonsusceptible organisms, including fungi. If superinfec- 
tion occurs, appropriate therapy should be initiated. 
Whenever clinical judgment dictates, the patient should 
be examined with the aid of magnification, such as slit 
lamp biomicroscopy and, where appropriate, fluorescein 
staining. 

Ciprofloxacin should be discontinued at the first 
appearance of a skin rash or any other sign of hypersen- 
sitivity reaction. 

In clinical studies of patients with bacterial corneal ulcer, a white 
crystalline precipitate located in the superficial portion of the corneal 
defect was observed in 35 (16.6%) of 210 patients. The onset of the pre- 
cipitate was within 24 hours to 7 days after starting therapy. In one 
patient, the precipitate was immediately irrigated out upon its appear- 
ance. In 17 patients, resolution of the precipitate was seen in 1 to 8 days 
(seven within the first 24-72 hours), in five patients, resolution was 
noted in 10-13 days. In nine patients, exact resolution days were unavail- 
able; however, at follow-up examinations; 18-44 days after onset of the 
event, complete resolution of the precipitate was noted. In three 
patients, outcome information was unavailable. The precipitate did not 
preclude continued use of ciprofloxacin, nor did it adversely affect the 
clinical course of the ulcer or visual outcome. (SEE ADVERSE 
REACTIONS). 


Drug Interactions: Specific drug interaction studies have not been 
conducted with ophthalmic ciprofloxacin. However, the systemic admin- 
istration of some quinolones has been shown to elevate plasma con- 
centrations of theophylline, interfere with the metabolism of caffeine, 
enhances the effects of the oral anticoagulant, warfarin, and its deriva- 
tives and has been associated with transient elevations in serum creati- 
nine in patients receiving cyclosporine concomitantly. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Eight in vitro 
mutagenicity tests have been conducted with ciprofloxacin and the test 
results are listed below: 


Conjunctivitis: 
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Salmonella/Microsome Test (Negative) 

E. coli DNA Repair Assay (Negative) 

Mouse Lymphoma Cell Forward Mutation Assay (Positive) 
Chinese Hamster V7 Cell HGPRT Test (Negative) 

Syrian Hamster Embryo Cell Transformation Assay (Negative) 
Saccharomyces cerevisiae Point Mutation Assay (Negative) 
Saccharomyces cerevisiae Mitotic Crossover and Gene 
Conversion Assay (Negative) 

Rat Hepatocyte DNA Repair Assay (Positive) 


Thus, two of the eight tests were positive, but the results of the following 
three in vivo test systems gave negative results: 


Rat Hepatocyte DNA Repair Assay 
Micronucleus Test (Mice) 
Dominant Lethal Test (Mice) 


Long term carcinogenicity studies in mice and rats have been com- 
pleted. After daily oral dosing for up to two years, there is no evidence 
that ciprofloxacin had any carcinogenic or tumorigenic effects in these 
species. 


Pregnancy-Pregnancy Category C: Reproduction studies have been 
performed in rats and mice at doses up to six times the usual daily 
human oral dose and have revealed no evidence of impaired fertility or 
harm to the fetus due to ciprofloxacin. In rabbits, as with most antimicro- 
bial agents, ciprofloxacin (30 and 100 mg/kg orally) produced gastroin- 
testinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion. No teratogenicity was observed at 
either dose. After intravenous administration, at doses up 
to 20 mg/kg, no maternal toxicity was produced and no 
embryotoxicity or teratogenicity was observed. There 
are no adequate and well controlled studies in pregnant 
women. CILOXAN™ Ophthalmic Solution should be 
used during pregnancy only if the potential benefit justi- 
fies the potential risk to the fetus. 


Nursing Mothers: It is not known whether topically 
applied ciprofloxacin is excreted in human milk; however, 
it is Known that orally administered ciprofloxacin is 
excreted in the milk of lactating rats and oral ciprofloxacin 
has been reported in human breast milk after a single 
500 mg dose. Caution should be exercised when 
CILOXAN™ Ophthalmic Solution is administered to a 
nursing mother. 


Pediatric Use: Safety and effectiveness in children 
below the age of 12 have not been established. Although 

| ciprofloxacin and other quinolones cause arthropathy in 
immature animals after oral administration, topical ocular administration 
of ciprofloxacin to immature animals did not cause any arthropathy and 
there is no evidence that the ophthalmic dosage form has any effect on 
the weight bearing joints. 


ADVERSE REACTIONS: 

The most frequently reported drug related adverse reaction was local 
burning or discomfort. In corneal ulcer studies with frequent administra- 
tion of the drug, white crystalline precipitates were seen in approxi- 
mately 17% of patients (SEE PRECAUTIONS). Other reactions 
occurring in less than 10% of patients included lid margin crusting, crys- 
tals/scales, foreign body sensation, itching, conjunctival hyperemia and 
a bad taste following instillation. Additional events occurring in less than 
1% of patients included corneal staining, keratopathy/keratitis, allergic 
reactions, lid edema, tearing, photophobia, corneal infiltrates, nausea 
and decreased vision. 


OVERDOSAGE: A topical overdose of CILOXAN™ Ophthalmic Solu- 
tion may be flushed from the eye(s) with warm tap water. 


ANIMAL PHARMACOLOGY: Ciprofloxacin and related drugs have 
been shown to cause arthropathy in immature animals of most species 
tested following oral administration. However, a one-month topical ocu- 
lar study using immature Beagle dogs did not demonstrate any articular 
lesions. 


U.S. Patent No. 4,670,444 
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Katena Products Inc. / 4 Stewart Court. Denville. NJ 07834 USA / 201-989-1600 / 


Our Solutions For Dry Eyes 
Can Be Found In Patients’ Tears 


eT] Lubricant Fe Drops ey oe 
it a eae ies Multi-dose Conve ee 


The DUA SORB® polymeric sys r = ALCON LABORATORIES, INC. 
conjunctival mucin for a strong, FORT WORTH, TEXAS 76184 
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PHACOEMULSIFICATION AND Friday & Saturday 
SMALL INCISION May 1-2, 1992 
LENS IMPLANTATION 

Richard J. Mackool, M.D., Course Director 

Director, The Mackool Eye Institute, Astoria, N.Y. 

Faculty: David Dillman, M.D., Henry Hirschman, M.D., 

Paul Koch, M.D., Richard J. Mackool, M.D., 

John Shepherd, M.D. 


Course will take place at The New York Eye and Ear Infirmary 
m 


GLAUCOMA SURGERY Saturday 
IN THE 1990'S June 6, 1992 


Jeffrey Liebmann, M.D., Course Director 

Robert Ritch, M.D., Professor and Chief, Glaucoma Service 
Faculty: Theodore Krupin, M.D., Jeffrey Liebmann, M.D., 
Paul Palmberg, M.D., Ph.D., Robert Ritch, M.D., 

George Spaeth, M.D. 


Course will take place at the Grand Hyatt New York, NY, NY 
-E 
Category | CME credits apply to all courses listed. For further 
information please contact: Sylvia Sorrentino, Conference Coordinator, 
The New York Eye and Ear Infirmary, Second Ave. at Fourteenth St., 
New York, N.Y. 10003 Telephone 212-979-4430 or 979-4444. 


WANTED 
OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


All submissions must be photocopied from 
their original sources. Please provide the 
author's full name, source, publication date, 


and’page numbers" 
ly o gs $ ad 


Send to“Ophthalmic Miniatures 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 








ACHROMYCIN nor your 


‘Tetracycline HCI TYPICAL TOPICAL 


OPHTHALMIC OINTMENT 1%, OPHTHALMIC SUSPENSION 1% 
REFERENCES: 


l. Bialasiewicz AA, John GJ. Epidemiology of chlamydial eye diseases in a mixed rural/urban population of West 
Germany. Ophthalmology. 1986;93:757-762. 

2. Walsh JB, Gold A (editorial consultants). Physicians’ Desk Reference for Ophthalmology®. 16 ed. Oradell, NKJ: 
Medical Economics Co; 1988. 

3. Havener WH. Ocular Pharmacology, 5 ed. St Louis, MO: The CV Mosby Co; 1983:195,198 

4. Newell FW. Ophthalmology; Principles and Concepts. 5 ed. St Louis, MO: The CV Mosby Co; 1986:129,442. 

5. Tabbara KF, Hyndiuk RA, eds. Infections of the Eye. Boston, MA Little, Brown & Co: 1986:215-16.414-415.431-33. 
6. Fedukowicz HB, Stenson S. External Infections of the Eye. 3 ed. Norwalk, Conn: Appleton-Century-Crofts; 1985:96. 


ACHROMYCIN?® Tetracycline Hydrochloride 

Ophthalmic Ointment, USP, 1% Sterile 

DESCRIPTION: ACHROM YCIN OPHTHALMIC OINTMENT, USP, STERILE contains 10 mg of tetracycline 
hydrochloride per gram with Light Mineral Oil, White Petrolatum and Anhydrous Lanolin as inactive ingredients. 

Chemically, ACHROMYCIN tetracycline hydrochloride is: [45 -(4a,4aa,Saa 6B ,12aa)]-4-(dimethylamino)- 
1 .4.4a,5,5a,6,11,12a-octahydro-3,6,10,12,12a-pentahydroxy-6-methyl-I 1 1-dioxo-2-naphthacenecarboxamide 
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Tractional Elevations of the Retina in Patients 
With Diabetes 


Harvey Lincoff, M.D., Yasser Serag, M.D., Stanley Chang, M.D., 
Ronald Silverman, Ph.D., Bothina Bondok, M.D., and Mohamed El-Aswad, M.D. 


Tractional retinoschisis and tractional reti- 
nal detachment are both complications of pro- 
liferative diabetic retinopathy. The two condi- 
tions are frequently confused because they are 
similar in diagnostic features. We determined 
the respective incidence of tractional retinos- 
chisis and tractional retinal detachment in 200 
eyes with tractional elevations of the retina in 
patients with diabetes. In 39 eyes, the diagno- 
sis was unequivocally tractional retinoschisis 
because the retinal elevation maintained its 
concave contour despite the development of 
retinal holes. In 65 eyes, tractional retinal 
detachment was diagnosed with equal cer- 
tainty, either because pigment lines were 
present or because the elevation, after a reti- 
nal hole developed, rapidly became convex 
and extended to the ora serrata. The remain- 
ing 96 eyes, in which retinal holes or pigment 
lines were absent, were classified by other 
features that had been tested for significance 
in the already diagnosed eyes. On that basis, 
the diagnosis was retinoschisis in 46 eyes and 
retinal detachment in 50 eyes. 


In 1974, two types of tractional elevation of the 
retina seen in the course of diabetic retinopathy 
were compared.’ Concave borders and surfaces 
were initially present in both conditions. In one 
type of tractional elevation of the retina, the 
retina was translucent or opaque, and pigment 


Accepted for publication Dec. 27, 1991. 

From the New York Hospital-Cornell University Medi- 
cal Center, New York, New York (Drs. Lincoff, Chang, 
and Silverman); and Faculty of Medicine, Tanta Univer- 
sity, Tanta, Egypt (Drs. Serag, Bondok, and El-Aswadq). 
This study was supported by the Edward Grayson Fund, 
West Orange, New Jersey. 

Reprint requests to Harvey Lincoff, M.D., New York 
Hospital-Cornell Medical Center, 525 E. 68th St., New 
York, NY 10021. 


lines developed at its borders. Additionally, if 
holes developed in the elevated retina, the 
elevation rapidly became convex and extended 
to the ora serrata. This condition was defined as 
tractional retinal detachment and its conver- 
sion to rhegmatogenous retinal detachment if a 
hole occurred was noted. In the other type of 
tractional elevation of the retina, the elevated 
retina was transparent, pigment lines never 
developed, and the presence of holes in the 
elevated retina did not lead to a change in its 
contour. On that basis, the condition was de- 
fined as tractional retinoschisis.' 

During the ensuing 16 years, we collected 
data on tractional retinal elevations among our 
patients with diabetes. We concluded that trac- 
tional retinoschisis occurs frequently in pa- 
tients with diabetes and proliferative retinopa- 
thy, and may be subject to different treatment. 


Material and Methods 


Two hundred eyes with concave elevations of 
the retina in 144 patients with diabetes were 
included in our study. Fifty-three patients were 
from the service of one of us (H.L.) and were 
monitored at intervals of three to four months 
for between one and ten years. The other 91 
patients were referred to one of us (S.C.) for 
vitrectomy of presumed tractional retinal de- 
tachment between July 1989 and March 1991. 
All patients were seen consecutively in each 
practice and were included in the study because 
a concave elevation of the retina was initially 
present in one or both eyes and the media over 
the elevation were clear. The patients were 
examined with indirect ophthalmoscopy and 
retinal drawings were made to outline the 
shape and extent of the retinal elevation. The 
drawings were augmented by slit-lamp biomi- 
croscopic observations and stereophotography. 
The extent of the retinal elevation in each 
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patient was graded with slight modification 
according to the scheme of McMeel.” 

Eyes were initially classified into the follow- 
ing three groups: (1) Group 1, tractional retinal 
detachment; (2) Group 2, tractional retinoschi- 
sis; and (3) Group 3, tractional retinal elevation 
of undetermined structure. 

Tractional retinal detachment was diagnosed 
because one or more pigment lines were seen 
within or at the borders of a concave elevation, 
or because the elevation that was concave when 
first seen became convex when a retinal break 
occurred. Tractional retinoschisis was diag- 
nosed when the retinal elevation remained con- 
cave despite the presence of retinal holes. 

The third classification, tractional retinal ele- 
vation of undetermined structure, referred to 
eyes in which the retinal elevation was concave 
and free of pigment lines or holes. 

To classify eyes further in the group with 
tractional retinal elevation of undetermined 
structure, 17 other features that were recorded 
during the examination were tested for frequen- 
cy in Groups 1 and 2. Potential criteria for 
diagnosis included general factors such as pa- 
tient age and gender and type and duration of 
the diabetes, as well as the examination 
findings. The overall transparency of the elevat- 
ed retina was examined and the extent of trans- 
lucent areas was noted. Also recorded were the 
presence of vascular and avascular prolifera- 
tion, sheathed blood vessels, vitreous hemor- 
rhage, intraretinal or subretinal hemorrhage or 
exudate, subretinal bands, and intraretinal glial 
proliferation within the limits of the elevation. 
Another potential differentiating feature was 
the presence of pigment in the elevated retina 
Over an area of previous photocoagulation. The 
extent of the elevation was measured. The visu- 
al acuity before and after a vitrectomy to reat- 
tach an elevated macula was compared in those 
eyes in which the media had been clear preop- 
eratively and remained clear postoperatively. 

The data were analyzed for statistical signifi- 
cance by using Student’s t-test and the chi- 
square test. Significant factors were used to 
distribute the tractional elevations that had 
neither retinal holes nor pigment lines into 
probable retinal detachment or probable reti- 
noschisis. A stepwise discriminant analysis was 
performed with the criteria for variable entry of 
F = 4.0. The previous probabilities for group 
membership were equal.’ 

Late in the study we explored the use of laser 
photocoagulation to differentiate retinoschisis 
from retinal detachment in 56 eyes. A laser 
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application of 500 ym at an energy level suffi- 
cient to cause a white lesion in 0.2 second in the 
retina adjacent to the elevation was selected as 
the test standard. The laser beam was then 
applied to an area in the elevated retina that 
was remote from the edge, was maximally 
elevated, and was not obscured by a preret- 
inal membrane. Formation of an equivalent 
white lesion deep beneath elevated retina was 
regarded as confirmation of the presence of 
outer retinal layers and was diagnostic for 
retinoschisis. 


Results 


Sixty-five eyes had tractional retinal detach- 
ments and 39 eyes had tractional retinoschisis. 
The remaining 96 eyes were initially labeled as 
having tractional retinal elevation of undeter- 
mined structure. 

Of the 65 eyes in the tractional retinal detach- 
ment group, the retinal elevations in 34 eyes 
had pigment demarcation lines. In 37 eyes (six 
with pigment lines), retinal breaks developed 
while the eyes were being observed; at that time 
the elevation rapidly became convex and 
spread to the ora serrata. The change was usual- 
ly symptomatic, with the patient experiencing a 
rapid loss of vision. 

All 39 eyes in the tractional retinoschisis 
group met the definition of retinoschisis (the 
elevated surfaces remained concave despite the 
presence of retinal holes and pigment demarca- 
tion lines were absent). 

In the 96 eyes classified as examples of trac- 
tional retinal elevation of unknown structure, 
neither holes nor pigment lines were present. 

The populations of the three groups were 
similar. The mean age was 47 years (+ 14.4 
years) for the tractional retinal detachment 
group, 51.1 years (+ 12.8 years) for the trac- 
tional retinoschisis group, and 50.9 years (+ 
13.2 years) for the group with tractional retinal 
elevation of undetermined structure. Fifty-four 
of 65 eyes (83%) in the tractional retinal de- 
tachment group, 34 of 39 eyes (87%) in the 
tractional retinoschisis group, and 77 of 96 eyes 
(80%) in the group with tractional retinal eleva- 
tion of undetermined structure were from pa- 
tients with insulin-dependent diabetes. The 
mean duration of the diabetes was 19.1 years (+ 
9.5 years) for the tractional retinal detachment 
group, 19.5 years (+ 8.1 years) for the traction- 
al retinoschisis group, and 17.5 years (+ 7.3 
years) for the group with tractional retinal 
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elevation of undetermined structure. The mean 
duration of visual complaints was 42.4 weeks 
(+ 37.8 weeks) for the tractional retinal detach- 
ment group, 53.4 weeks (+ 53.2 weeks) for the 
tractional retinoschisis group, and 46.8 weeks 
(+ 49.9 weeks) for the group with tractional 
retinal elevation of undetermined structure. We 
observed no statistically significant difference 
between the groups regarding these criteria (P 
= .05). 

Statistical analysis of the frequency of other 
features in the 65 eyes classified as having 
retinal detachment and the 39 eyes classified as 
having retinoschisis identified eight clinical 
features with diagnostic significance (Table). A 
transparent retina was associated with retinos- 
chisis (P < .001). The retinas were transparent 
in 34 of the 39 eyes (87%) designated as having 
retinoschisis. In the other five of the 39 eyes, 
some areas were transparent and some were 
translucent. In contrast, the entire retina was 
translucent in 35 of the 65 eyes (53.8%) that 
had retinal detachments and most of the elevat- 
ed retina was translucent in 18 eyes (27.7%). In 
the remaining 12 eyes (18.5%), all of the elevat- 
ed retina was transparent. The duration of the 
detachment in these 12 eyes was between six 
and 36 months, and all had pigment demarca- 
tion lines. 

Vascular proliferation and vitreous hemor- 
rhage developed more frequently in the trac- 


tional retinal detachment group, but only the 
frequency of vascular proliferation had signifi- 
cance. Vascular proliferation was present in 32 
of 65 eyes (49.2%) with detachment and ten of 
39 eyes (25.6%) with retinoschisis (P < .001). 
Conversely, avascular proliferation was associ- 
ated with retinoschisis. Avascular proliferation 
was present in 22 of 39 eyes (56.4%) with 
retinoschisis and in 18 of 65 eyes (27.7%) with 
retinal detachments (P < .001). Sheathed reti- 
nal vessels were also associated with retinos- 
chisis. Sheathed retinal vessels were present in 
22 of 39 eyes (56.5%) with retinoschisis and in 
four of 65 eyes (6.1%) with retinal detachments 
(PF <..001). 

The intraretinal space was relatively clear in 
retinoschisis. Short string-shaped glial struc- 
tures were visible within the space in 17 of 39 
eyes (43.6%; Fig. 1). Glial strings were never 
seen beneath the elevation in retinal detach- 
ments and thus they were associated with the 
retinoschisis (P < .001). Intra- or subretinal 
hemorrhage and exudate in the area of the 
elevated retina were associated with retinal 
detachment. They were present in 35 of 65 eyes 
(53.8%) with retinal detachments and were not 
seen within the layers of retinoschisis (P < 
.001). Long, clothesline-shaped bands on the 
outer surface of elevated retina were associated 
with retinal detachment (Fig. 2). Bands were 
seen in nine of 65 eyes (13.8%) with retinal 


TABLE 
SIGNIFICANT DIAGNOSTIC FEATURES FOR TRACTIONAL RETINOSCHISIS 
AND TRACTIONAL RETINAL DETACHMENT 





EYES WITH EYES WITH 
TRACTIONAL TRACTIONAL 
RETINOSCHISIS DETACHMENT P 
FEATURES (N = 39) (N = 65) VALUE 
Retinal transparency 0017 
Transparent 34 tz 
Translucent 0 35 
Transparent 
and translucent 5 18 
Vascular proliferation 10 32 .001 
Avascular proliferation 22 18 .001 
Sheathed blood vessels 22 4 .001 
Intraretinal strings 17 0 001 
Subretinal hemorrhage 
or exudate 0 35 .001 
Subretinal bands 0 9 .015 
Pigment in elevated retina 0 14 001 


LL 


*Significance figure is a composite of the significance in the following three subgroups. P values were 


determined by the chi-square test. 
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Fig. 1 (Lincoff and associates). String-shaped glial 
proliferation (arrow) in the intraretinal space of trac- 
tional retinoschisis. 


detachments and were not seen in any eye with 
retinoschisis (P = .015),. 

Pigment deposits in the elevated retina over 
areas of previous photocoagulation were asso- 
ciated with retinal detachment (P < .001). Pig- 
ment was seen in 14 eyes with retinal detach- 
ments. The pigmented spots were smaller than 
the coagulation scars in the pigment epithelium 
and choroid, but the distribution corresponded 
to the pattern of photocoagulation. Pigment 
was not seen in the inner retinal layers in 28 
eyes with retinoschisis in which the retinoschi- 
sis had invaded an area of photocoagulation. 

When the tractional retinal elevations in the 
96 eyes in the group with tractional retinal 
elevation of undetermined structure were re- 
classified according to the eight significant fac- 
tors described previously, 46 eyes were consid- 
ered to have probable retinoschisis and 50 eyes 
were considered to have probable retinal de- 
tachments. A discriminant model using all the 
findings (17 features, excluding the laser effect) 
yielded a diagnosis of retinoschisis in 43 eyes 
and retinal detachment in 53 eyes. The discrim- 
inant model had a canonic correlation of .86 
(chi-square = 132.5 and P < .001). 

The response to laser application was tested 
in 21 eyes with retinoschisis and nine eyes were 
designated as having probable retinoschisis. 
All eyes had a white lesion in the outer retinal 
layers (Fig. 3). Eleven eyes with tractional reti- 
nal detachments and 16 eyes designated as 
having probable retinal detachments were test- 
ed with the laser and none showed a response. 
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Fig. 2 (Lincoff and associates). Subretinal bands 
(arrows) beneath tractional retinal detachment. 


Other features, although not diagnostic, had 
some clinical relevance. The extent of the reti- 
nal elevation tended to be greater in eyes with 
tractional retinal detachments than in eyes 





Fig. 3 (Lincoff and associates). Tractional retinal 
elevation diagnosed as retinoschisis by other factors 
was tested for intact outer retinal layers with applica- 
tions of argon laser. The yellow lesion in the outer 
layers in response to test applications (2 and 3) was 
similar to the response to the control application (1) 
in retina outside of the schisis elevation and further 
confirmed the diagnosis. Note that the schisis has 
invaded an area of previous panretinal photocoagu- 
lation (broken line marks lower border of schisis). 


Vol. 113, No. 3 Diabetic Retinopathy and Tractional Retinal Elevations 239 





OX 





YY UY 
PROBABLE RETINOSCHISIS MOLOEN. 7/7 
Mi RETINOSCHISIS AL DETACHMENT ‘ f pT 
aR i CZ Aa 
y Y 
y A 
V W _ 
y A 
Ww aS a y Y 
> we 30 Z Y 
i f - yl h 
u Y O y Y 
S j x T 
H, 4 
wi h D ; AA 
= f G, y = 
5 Y Uy Y 
a f p J = 
Z Wied 
Y 
Y 
Yd? 
/ ‘lle O Zz 
Grade 1 Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4 
EXTENT EXTENT 


Fig. 4 (Lincoff and associates). A comparison of the extent of the retinal elevation in 200 diabetic eyes with 
tractional retinoschisis (left) and tractional retinal detachment (right). Extent is graded 1 to 4 (according to 
McMeel’). Grade 1: less than four disk diameters across. Grade 2: greater than four disk diameters across, but 
occupying less than a 30-degree circumferential segment of the fundus. Grade 3: occupying a 30- to 90-degree 


circumferential segment. Grade 4: occupying greater than a 90-degree circumferential segment. 


with tractional retinoschisis (P < .001; Fig. 4). 
Consequently, the macula was less frequently 
detached in retinoschisis and the visual acuity 
in eyes with retinoschisis tended to be better (P 
= .02; Fig. 5). After successful vitrectomy, the 
recovery of central vision in eyes in which the 
macula had been elevated tended to be greater 
in eyes with retinal detachments than in eyes 
with retinoschisis (P = .03; Fig. 6). 


Discussion 


Duke-Elder and Dobree’ described tractional 
retinoschisis in two patients with diabetes in 
1968. They did not disclose their reasons for 
concluding that the elevations were examples 
of retinoschisis rather than of retinal detach- 
ment, but presumably it was because the elevat- 
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ed retina appeared transparent. A retinal hole 
was present in one retinal elevation. Also in 
1969, Dobree’ described the changes that devel- 
oped in proliferative diabetic retinopathy in 
112 eyes that were monitored from nine months 
to 8.5 years. Dobree’ concluded that seven eyes 
had retinoschisis and 12 eyes had retinal de- 
tachments. He also noted that the condition 
progressed slowly in eyes with retinoschisis. In 
1971, McMeel’ described six of 279 eyes with 
diabetic retinopathy as having tractional reti- 
nal detachments that developed retinal holes 
without other changes. These eyes were ob- 
served for six months to eight years. McMeel” 
concluded that possibly an internal separation 
of the retina similar to retinoschisis had oc- 
curred. 

The presence of a retinal hole in a concave 
retinal elevation provides an unequivocal diag- 
nosis of tractional retinoschisis. In our experi- 
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Fig. 5 (Lincoff and associates). Comparisons of visual acuity in 200 diabetic eyes with tractional retinoschisis 


(left) and tractional retinal detachment (right). 
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Fig. 6 (Lincoff and associates). Scattergram show- 
ing the recovery of visual acuity of 50 eyes in which 
the maculas were reattached after vitrectomy. The 
media were clear pre- and postoperatively in all 
patients. 


ence and in that of others,’ if a retinal hole 
develops in a tractional detachment, the eleva- 
tion rapidly becomes convex. We believe that 
pillars of Mueller’s fibers with other clinging 
neural elements compartmentalize the schisis 
cavity and maintain the concave shape in trac- 
tional retinoschisis (Fig. 7). Nork and associ- 
ates," in a histopathologic study of proliferative 
diabetic retinopathy, demonstrated intraretinal 
bridges across cystic spaces composed of cells 
that they identified as of Mueller-cell origin. In 
an electron-microscopic scan of senile retinos- 
chisis, similar pillars of Mueller’s fibers with 
attached neural elements that bridged the 
schisis cavity were demonstrated. It is the neur- 
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Fig. 7 (Lincoff and associates). Pathologic section of 
an eye with tractional retinoschisis from a patient 
with diabetes. The internal layers of the retina have 
been elevated by contraction of the posterior hya- 
loidal membrane (ph), which is attached to the apex 
of the schisis separation (arrow). The walls of intra- 
retinal cysts form pillars that connect the inner and 
outer layers of the retina (arrowheads). The retina is 
artifactually detached (Mallory’s connective tissue 
stain, X 4). 


al elements on the scaffold of Mueller’s fibers 
that maintain some transmission across all but 
the most elevated areas of the retinoschisis 
cavity. In the macular area, retinoschisis tended 
to be shallow and central visual field testing 
always provided evidence of transmission, vari- 
ably reduced, across the separated layers. Cap- 
illary ischemia in patients with diabetes is an 
independent factor that contributes to the re- 
duction in function. The distribution of macu- 
lar vision in retinoschisis did not differ signifi- 
cantly from that of retinal detachment when the 
maculas were elevated (Fig. 8). 
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Fig. 8 (Lincoff and associates). The similar distribution of the visual acuity in 42 eyes with tractional 
retinoschisis through the macula (left) and that in 95 eyes with tractional retinal detachment through the macula 


(right). 
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The retinas of patients with diabetes may be 
susceptible to lamellar separation (retinoschi- 
sis) when under traction, because retinal capil- 
lary ischemia has weakened the intraretinal 
connections. In the experimentally induced is- 
chemic retina of miniature pigs,’’ neural cell 
loss in the inner layers at the retina was ob- 
served and the outer plexiform layer became 
markedly thin or disappeared. The separation 
in the diabetic retina appears to be at the level 
of the outer plexiform layer. Sections of trac- 
tional retinoschisis associated with diabetes 
have been examined and supported this opin- 
ion (H. Beuttner, M.D., written communication, 
Jan. 21, 1991). Parenthetically, peripheral trac- 
tional schisis develops in patients with sickle- 
cell disease, a disorder characterized by periph- 
eral retinal ischemia. In one of our patients 
with sickle-cell disease, we confirmed the diag- 
nosis of peripheral tractional retinoschisis 
when the contour of the retinal elevation re- 
mained concave after a retinal hole developed 
in the internal layers. 

The presence of a pigment demarcation line 
was pathognomonic of retinal detachment. 
Dobbie,” Okun and Cibis,” and DiScalafani 
and associates” agreed that a pigment line is a 
reliable differential point between stationary 
retinal detachment and retinoschisis. The lack 
of pigment lines in eyes in which retinoschisis 





Fig. 9 (Lincoff and associates). Tractional retinos- 
chisis with two large retinal holes at the upper edge 
of an external layer detachment (arrows). A prereti- 
nal membrane that obscures retinal vessels in the 
internal layers (arrowheads) is also present. 


was diagnosed in our study after having been 
observed for six months to ten years is good 
evidence that tractional retinoschisis does not 
cause pigment lines. Pigment lines may infre- 
quently occur within retinoschisis around outer 
layer breaks or at the edge of an outer-layer 
retinal detachment." The two-layer configura- 
tion can usually be discerned (Fig. 9). 

The lack of a pigment line at initial examina- 
tion does not preclude tractional retinal de- 
tachment; most clinicians agree that it takes at 
least three months for pigment lines to form.” 

Despite all the diagnostic features described 
previously, there will still be patients in whom 
the nature of the tractional elevation will be in 
doubt at initial examination. Barring a rapid 
and symptomatic extension of the elevation, 
which would indicate retinal detachment (and 
require intervention), observing the patient for 
three to six months will usually be rewarded 
with a diagnostic feature. Either a pigment line 
will develop, indicating retinal detachment; or 
will not develop, indicating retinoschisis. 
Eventually the inner layers of retinoschisis will 
develop retinal holes and fragment (Fig. 10). 
Diagnostic laser photocoagulation, which was 
begun late in our study, may prove to be a more 
immeciate differential tool for uncertain diag- 
noses. 

Except for testing visual acuity and some 





Fig. 10 (Lincoff and associates). Disintegration of 
the internal layers of tractional retinoschisis of two 
years’ duration. 
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central visual fields, we did not use functional 
tests to differentiate between tractional retinos- 
chisis and tractional retinal detachment. We 
wanted to obtain criteria for an anatomic differ- 
ential. Present-day sophisticated functional 
and electrophysiologic testing may augment 
the anatomic differential. Testing will be com- 
plicated by the dysfunction caused by the dis- 
ease itself. Trick, Trick, and Kilo” found that 
color vision, contrast sensitivity, and visual- 
evoked response may be abnormal in the dia- 
betic retina before retinopathy appears. 

Retinoschisis was the anatomic structure of at 
least 39 (19.5%) and probably as many as 85 
(42.5%) of the elevations in 200 eyes. Observa- 
tions of vitreous surgeons could augment the 
percentage. During vitrectomy, an iatrogenic 
break in an area of elevated retina without a 
change in the contour from concave to convex is 
a good indication that the break has occurred in 
an area of retinoschisis (and need not be treat- 
ed). In this respect, surgical procedures for 
correction of tractional retinoschisis are less 
risky than those for correction of tractional 
retinal detachment. 

Other factors may influence the treatment of 
patients with diabetes and retinal elevations in 
whom retinoschisis has been diagnosed. Trac- 
tional retinoschisis progressed slowly in our 
patients. Eventually, the inner layers disinte- 
grated and progression ceased. Photocoagula- 
tion to the borders of the schisis did not impede 
its progress. If it invaded the macula, the visual 
loss was no greater than that occurring with 
tractional retinal detachment, but reapposition 
of the macula was less likely to yield improve- 
ment in central vision. 
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Examination of Macular Vitreoretinal Interface Disorders 


With Monochromatic Photography 





Rafael G. Ortiz, M.D., Pedro F. Lopez, M.D., H. Michael Lambert, M.D., 
Paul Sternberg, Jr., M.D., and Thomas M. Aaberg, M.D. 


Monochromatic light accentuates details of 
different retinal layers because of its variable 
absorption and reflectance by structures both 
within and above these layers. Monochromat- 
ic photography was used to examine macular 
vitreoretinal interface abnormalities in 19 pa- 
tients. Short wavelength photographs (490 
nm) provided the best detail of inner retinal 
abnormalities, including epiretinal mem- 
branes, vitreoretinal traction, and the internal 
surface of confluent macular edema (pseudo- 
cyst). Although 540-nm red-free photography 
provided acceptable photographs, it did not 
provide optimal detail of inner or deep retinal 
abnormalities. Longer wavelengths, 585 and 
610 nm, best disclosed the extent of deep 
retinal abnormalities, including the extent of 
confluent macular edema (pseudocysts) and 
retinal detachment that surrounded macular 
holes. The addition of short- and long-wave- 
length photography to traditional red-free 
photography may provide better localization, 
understanding, and documentation of the 
three-dimensional relationships in macular 
vitreoretinal interface disorders. 


Monocnuromatic FUNDUS PHOTOGRAPHY takes 
advantage of the differential transmission, ab- 
sorption, and reflectance of monochromatic 
light in the layers of the sensory retina, pigment 
epithelium, and choroid. Although the tech- 
nique has been described for the normal fun- 
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dus,” clinical application has not become well 
accepted. Recent advances in vitreous surgical 
techniques have provided new treatment ap- 
proaches to macular vitreoretinal interface dis- 
orders such as macular holes, impending macu- 
lar holes, vitreomacular traction syndromes, 
and epiretinal membranes.’ Preoperative iden- 
tification of the pathoanatomy of macular vit- 
reoretinal interface disorders is an important, 
but often difficult task. We used monochromatic 
photography to better delineate macular vitreo- 
retinal interface abnormalities. 





Material and Methods 





Nineteen patients seen at our institution 
were referred for monochromatic fundus pho- 
tography. Patients with media opacities pre- 
venting adequate polychromatic fundus pho- 
tography were excluded. Selection criteria 
included vitreomacular traction syndromes, 
macular holes (full thickness, impending, and 
lamellar), macular pseudocysts, and epiretinal 
membranes. Referring diagnoses included five 
full-thickness macular holes, three epiretinal 
membranes, one lamellar hole, three cases of 
confluent macular edema (pseudocysts), three 
vitreomacular traction syndromes, and one im- 
pending macular hole. The term confluent mac- 
ular edema or pseudocyst is used in preference 
to macular cyst because macular cyst anatomi- 
cally implies the presence of an epithelial-lined 
cavity, which conflicts with previous clinico- 
pathologic observations in similar lesions.’ Two 
of the patients had both preoperative and post- 
operative photographs. Three patients were re- 
ferred without specific diagnoses. All photogra- 
phy was performed with a fundus camera that 
used 10-nm narrow-band interference filters of 
490, 540, 585, 610, and 640 nm. Each of us 
reviewed the photographs. The photographs 
were evaluated with regard to delineation of 
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retinal and choroidal layers, as well as optimal 
visualization of abnormalities. 





Results 





Photographs of 490 nm consistently pro- 
duced the best images of posterior vitreous 
surface and macular inner retinal abnormali- 
ties. Epiretinal membranes appeared more 
prominent and extensive when photographed 
with this shorter wavelength than with longer 
wavelengths (Fig. 1, top and middle). The integ- 
rity of the inner layer (roof) of confluent macu- 
lar edema (pseudocyst) could be easily deter- 
mined (Fig. 2). Internal limiting membrane 
tension lines (striae) and focal tractional epi- 
centers that were invisible during polychromat- 
ic or red-free photography became evident with 
short-wavelength (490-nm) monochromatic 
evaluation. In one case, a partial posterior 
vitreous detachment with associated vitreo- 
macular traction was recorded in detail with 
stereoscopic short-wavelength monochromatic 
photography (Fig. 3). 

Photographs taken with the 540-nm filter 
provided better outer retinal detail in the macu- 
lar area than did photographs taken with the 
490-nm filter. Inner retinal details, however, 
were less accentuated with the 540-nm wave- 
length. Outer retinal abnormalities in the mac- 
ular area were best identified with the 585- and 
610-nm filters (Fig. 1, bottom). These wave- 
lengths were also best for determining both 
retinal detachments that surrounded macular 
holes and the extent of confluent macular ede- 
ma (pseudocyst; Fig. 4). The foveal elevation of 











Fig. 1 (Ortiz and associates). Postoperative fundus 
photographs after pars plana vitrectomy and mem- 
brane stripping for confluent macular edema (pseu- 
docyst) with epiretinal membrane. A small hole in 
the inner layer of the pseudocyst was extended dur- 
ing the procedure. Top, Note the extent of the epireti- 
nal membrane and internal limiting membrane stri- 
ae. Arrows indicate defects in epiretinal membrane 
(490 nm). Middle, Inner retinal striae are less appar- 
ent while deep retinal structures are seen with more 
detail (540 nm). Bottom, This wavelength penetrates 
macular luteal pigment, allowing better appreciation 
of deep retinal details. The extent of the confluent 
macular edema (pseudocyst) is best seen. Arrows 
indicate true holes within the inner layer (roof) of the 
confluent macular edema (pseudocyst; 610 nm). 
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Fig. 2 (Ortiz and associates). Confluent macular 
edema (pseudocyst). Top, The inner layer (roof) of 
the confluent macular edema (pseudocyst) is seen to 
be intact (490 nm). Bottom, Details of the inner layer 
of the pseudocyst are more difficult to identify (540 
nm). 


an impending macular hole, although seen on 
color and 540-nm photographs, was seen in 
finer detail with the 610-nm filter (Fig. 5). The 
610-nm filter provided better detail than did 
the 585-nm filter. 

Although the 640-nm filter provided the least 
information on the macular vitreoretinal inter- 
face, it did expose previously unrecognized 
choroidal pigmentary changes deep to an area 
of confluent macular edema (pseudocyst). This 
wavelength, however, was found to be the least 
useful in delineating actual vitreoretinal inter- 
face abnormalities. 
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Fig. 3 (Ortiz and associates). Partial posterior vitre- 
ous detachment with macular traction. Top, Fundus 
photograph discloses foci of macular traction and 
extent of remaining posterior hyaloidal attachment 
(490 nm). Bottom, Although retinal structures are 
more apparent, the vitreoretinal interface is not easi- 
ly identified (540 nm). 





Discussion 





Monochromatic photography previously has 
been used to examine fundus abnormalities, 
including subretinal neovascular membranes,’ 
retinal vascular abnormalities,’* and choroidal 
disorders.* Monochromatic light allows a verti- 
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cally oriented photographic dissection of the 
retina and choroid. Longer wavelengths allow 
deeper penetration into the retina and cho- 
roid." This lamellar analysis provides an im- 
proved three-dimensional understanding of 
retinal abnormalities. 

The shorter-wavelength (490-nm) monochro- 
matic light aids in the visualization of internal 
limiting membrane and the inner retinal sur- 
face. This observation has been previously re- 
ported.* The major limitation of short-wave- 
length monochromatic light is absorption by 
cataracts and other media opacities. The 490- 
nm filter used in this study is readily available 
because it is identical to the exciter filter in the 
fundus camera. 

The intermediate 585- and long 610-nm 
wavelengths provided better resolution of deep 
retinal abnormalities in the macular area. 
These filters were superior to the traditional 
red-free 540-nm filter in this regard. Delori and 
associates’ showed that reflections from the 
internal limiting membrane are most intense 
between 450 and 540 nm, and that these reflec- 
tions gradually decrease as the wavelength is 
increased over 540 nm, becoming virtually un- 
detectable above a wavelength of 600 nm. 

Luteal pigment may have a role in the varia- 
ble penetration of different wavelengths in the 
macular area. Luteal pigment absorbs the short- 
er wavelengths and appears dark on 490-nm 
photographs because its peak optical density is 
at 460 to 465 nm." The optical density of 
macular luteal pigment steeply declines at ap- 
proximately 500 nm and approaches zero at 550 
nm.” Wavelengths more than 550 nm, there- 
fore, have no interference from luteal pigment 
and would be expected to provide superior 
resolution capabilities for deep intraretinal 
structures (Fig. 1). The 610-nm photograph 
(Fig. 1, bottom) discloses details of the conflu- 
ent macular edema including the inner layer 
(roof) hole in areas that appear dark and with- 
out contrast on 490- and 540-nm photographs. 
The combination of decreased internal limiting 
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Fig. 4 (Ortiz and associates). Full-thickness macu- 
lar hole. Top, The epiretinal membrane surrounding 
the macular hole is best seen with this wavelength 
(490 nm). Middle, The extent of the epiretinal mem- 
brane is not fully appreciated (540 nm). Bottom, 
Details within the base of the macular hole are best 
seen, as is the extent of the surrounding retinal 
detachment (610 nm). 
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Fig. 5 (Ortiz and associates). Top, Impending macu- 
lar hole (540 nm). Bottom, The extent of the foveal 
elevation is better appreciated with the 610-nm 
wavelength. 


membrane reflection and decreased interfer- 
ence from luteal pigment contribute to the 
advantage that 585- and 610-nm photographs 
have over 540-nm photographs for deep retinal 
abnormalities in the macular area. 

Long-wavelength (640-nm) monochromatic 
light has a limited role in study of vitreoretinal 
interface abnormalities; however, previously 
unrecognized secondary choroidal pigmentary 
disturbances in the macular area could be iden- 
tified and documented by using this wave- 
length. 

Monochromatic photography is an excellent 


technique for delineating the pathoanatomy of 
macular vitreoretinal interface disorders. The 
extent and location of inner retinal traction 
striae and tractional epicenters, the integrity of 
the inner layer (roof) of confluent macular ede- 
ma (pseudocysts), and secondary outer retinal 
abnormalities ntay be identified and document- 
ed by using these techniques. This information 
may improve pre- and postoperative evalua- 
tion, as well as optimizing the surgical ap- 
proach in macular pucker, impending macular 
hole, and vitreomacular traction syndrome sur- 
gical procedures. 


ES 


References 


LE 


1. Behrendt, T., and Wilson, L. A.: Spectral reflec- 
tance photography of the retina. Am. J. Ophthalmol. 
59:1079, 1965. 

2. Behrendt, T., and Duane, T. D.: Investigation of 
fundus oculi with spectral reflectance photography. 
I. Depth and integrity of fundal structures. Arch. 
Ophthalmol. 75:375, 1966. 

3. Delori, F. C., and Gragoudas, E. S.: Examina- 
tion of the ocular fundus with monochromatic light. 
Ann. Ophthalmol. 8:703, 1976. 

4. Smiddy, W. E., Michels, R. G., and Green, 
W. R.: Morphology, pathology, and surgery of idio- 
pathic vitreoretinal macular disorders. A review. 
Retina 10:288, 1990. 

5. Frangieh, G. T., Green, W. R., and Engel, H. M.: 
A histopathologic study of macular cysts and holes. 
Retina 1:311, 1981. 

6. Quentel, G., and Coscas, G.: Interet des retino- 
graphies en lumiere monochromatique (verte, rouge 
et bleue) lors de la photocoagulation des membranes 
neo-vasculaires sous-retiniennes juxta-foveolaires. 
Bull. Soc. Ophtalmol. Fr. 81:1047, 1981. 

7. Kaefer, O.: Degenerative changes in retinal ves- 
sels. Photodocumentation with monochromatic fil- 
ters. Arch. Ophthalmol. 98:303, 1980. 

8. Ducrey, N. M., Delori, F. C., and Gragoudas, 
E. S.: Monochromatic ophthalmoscopy and fundus 
photography. II. The pathologic fundus. Arch. Oph- 
thalmol. 97:288, 1979. 

9. Delori, F. C., Gragoudas, E. S., Francisco, R., 
and Pruett, R. C.: Monochromatic ophthalmoscopy 
and fundus photography. The normal fundus. Arch. 
Ophthalmol. 95:861, 1977. 

10. Norden, L. C.: Spectral reflectance photogra- 
phy of the ocular fundus. Am. J. Optom. Physiol. 
Opt. 56:586, 1979. 

11. Weiter, J. J., Delori, F., and Dorey, C. K.: Cen- 
tral sparing in annular macular degeneration. Am. Ie 
Ophthalmol. 106:286, 1988. 

12. Nussbaum, J.J., Pruett, R. C., and Delori, 
F. C.: Historic perspectives macular yellow pigment 
the first 200 years. Retina 1:296, 1981. 


——ŘŘŘ— 


Herpesvirus Antibody Levels in the Etiologic Diagnosis 


of the Acute Retinal Necrosis Syndrome 
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Jay S. Pepose, M.D., Brian Flowers, A.B., John A. Stewart, M.D., 
Charles Grose, M.D., Donald S. Levy, M.D., William W. Culbertson, M.D., 
and Allan E. Kreiger, M.D. 


Quantitative antibody levels to three her- 
pesviruses in acute and chronic sera from six 
patients with clinical signs of the acute retinal 
necrosis syndrome were consistent with a spe- 
cific etiologic diagnosis only in the two cases 
associated with cutaneous herpes zoster. 
Available data on acute and convalescent anti- 
body titers to herpes group viruses from these 
six patients in addition to data from 27 acute 
retinal necrosis cases from the literature dis- 
closed that only 13 of the 33 patients (39%) had 
a diagnostic increase or decrease in herpes 
group viral antibody levels on serial sam- 
pling. Three patients had nondiagnostic 
changes in viral antibody levels despite posi- 
tive vitreous cultures for herpesviruses. In 
contrast, a review of 25 cases from the litera- 
ture with paired antiviral serum and intraocu- 
lar fluid antibody levels suggested a more 
promising approach to the etiologic diagnosis 
of the acute retinal necrosis syndrome. By 
calculating the ratio of antiviral antibodies in 
intraocular fluid and serum, an etiologic diag- 
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nosis could be made in 12 of 14 (86%) of 
subacute and convalescent samples. The sen- 
sitivity of this method decreased to 72% (13 of 
18) when fluids were obtained earlier in the 
course of the disease. 


Tre ACUTE RETINAL NECROSIS syndrome, which 
was first described by Urayama and associates 
in 1971,’ is a visually devastating syndrome of 
acute necrotizing retinitis, retinal arteritis, 
panuveitis, and rhegmatogenous retinal de- 
tachment in otherwise healthy patients. The 
cause of this syndrome remained obscure until 
pioneering ultrastructural studies by Culbert- 
son and associates’ demonstrated herpes group 
viral particles in all layers of the retina of 
patients with the acute retinal necrosis syn- 
drome. Viral profiles were identified specifical- 
ly as varicella-zoster virus by immunocyto- 
chemical staining with monoclonal antibodies 
and by culture of vitreous for viral isolation.’ 
Herpes simplex virus type 1 has also been 
cultured from intraocular fluids of patients 
with the acute retinal necrosis syndrome” and 
antibodies against both viruses have been 
found in intraocular fluids of patients with this 
disorder.°**! 

Although the acute retinal necrosis syndrome 
embodies a constellation of distinct clinical 
signs and symptoms, its appearance at any time 
may nonetheless suggest a broad differential 
diagnosis including cytomegalovirus retinitis, 
toxoplasmosis, syphilis, large-cell lymphoma, 
and acute multifocal hemorrhagic retinitis, as 
well as retinal infection with multiple patho- 
gens. Because these disorders may each have a 
different treatment, dosage regimen, or progno- 
sis, accurate ancillary laboratory tests would be 
most useful in identifying the specific causative 
agent. The purpose of this study was first to 
determine whether a relatively noninvasive test 
readily available to most clinicians, namely the 
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determination of serum antibodies to specific 
herpesviruses, aids in the etiologic diagnosis of 
this syndrome, and second, to evaluate the 
additional diagnostic value of simultaneously 
obtaining and processing intraocular fluid for 
quantitative viral antibody levels. 





Patients and Methods 





Clinical criteria for the acute retinal necrosis 
syndrome—Patients were all previously healthy 
individuals who developed the following syn- 
drome of (1) occlusive retinal and choroidal 
vasculitis, (2) confluent necrotizing retinitis 
that was mainly peripheral, (3) vitreitis, and (4) 
late development of tractional bands or retinal 
detachment, or both.'” All patients had nonre- 
active Venereal Disease Research Laboratory 
slide flocculation tests and fluorescent trepone- 
mal antibody-absorption tests for syphilis. 

Antibody determinations—We processed 
acute and convalescent sera from six patients 
who met the clinical criteria for the acute reti- 
nal necrosis syndrome. In our study, sera were 
defined as acute if obtained within four weeks 
after the onset of symptoms, subacute if ob- 
tained four to eight weeks after onset of symp- 
toms, and convalescent if procured eight weeks 
or longer after onset of symptoms. A diagnostic 
change in herpes group virus antibody level 
was defined as a fourfold increase or decrease 
in serial measurements. 

Varicella-zoster virus enzyme immunoassay 
IgG—Sera were tested for antibodies to varicel- 
la-zoster virus by the Centers for Disease Con- 
trol enzyme immunoassay, which is a modifica- 
tion of the procedures described by Voller, 
Bidwell, and Bartlett.” 

Varicella-zoster virus indirect immunofluores- 
cence—Sera were tested for antibodies to vari- 
cella-zoster virus-induced membrane antigens 
by a Centers for Disease Control modification 
of the method of Williams, Gershon, and 
Brunell.” 

Herpes simplex virus indirect hemagglutina- 
tion—Sera were tested for antibodies to herpes 
simplex virus by the method of Stewart and 
Herrmann,” which detects antibodies that ag- 
glutinate tanned sheep erythrocytes coated 
with herpes simplex virus antigens. Positive 
and negative reference sera from the Centers 
for Disease Control were concurrently run as 
controls. 

Cytomegalovirus indirect hemagglutination— 


Sera were tested for antibodies to cytomegalo- 
virus by the method of Waner and Stewart,” 
which detects antibodies that agglutinate 
tanned sheep erythrocytes coated with cyto- 
megalovirus antigens. Positive and negative 
reference sera from the Centers for Disease 
Control were concurrently run as controls. 

Cytomegalovirus enzyme immunoassay IgG— 
Sera were tested for antibodies to cytomegalo- 
virus by the Centers for Disease Control en- 
zyme immunoassay.” The net absorbance value 
for each serum was determined by subtracting 
the control well values from the cytomegalovi- 
rus well values. The final enzyme immunoassay 
value (expressed in antibody units) was deter- 
mined by a calibration procedure using three 
standard sera on each plate and standard linear 
regression analysis. The enzyme immunoassay 
value was proportional to the amount of cyto- 
megalovirus antibody in the test serum, in- 
creases of 60% or more between any two serum 
specimens indicated recent cytomegalovirus in- 
fection, reinfection, or reactivation. 

Immunoprecipitation studies—As described 
by Weigle and Grose,” cultures of human mela- 
noma cell monolayers were infected with tryp- 
sin-dispersed cells infected with strain varicel- 
la-zoster virus-32. Varicella-zoster virus 
proteins were radiolabeled by the addition of 
3H-fucose or °S-methionine for 24 hours at 32 
C. Aliquots of human serum were incubated 
with radiolabeled polypeptides. Immune com- 
plexes were collected on protein-A Sepharose 
CL-4B beads and separated from nonreacting 
protein and serum by serial washes. The radio- 
labeled antigens were eluted from antibody 
and protein absorbent by heating to 100 C for 
three minutes in sodium dodecyl sulfate sample 
buffer. Sodium dodecyl sulfate-polyacrylamide 
gel electrophoresis was performed in Tris-gly- 
cine buffer (pH 8.1) containing 0.1% sodium 
dodecyl sulfate. The slabs were suffused with 
2,5-diphenyloxazole and dried onto chroma- 
tography paper. The gels were exposed to 
XAR-5 film (Eastman Kodak, Rochester, New 
York) for four to 21 days at —70 C. 

Cumulative review of acute retinal necrosis 
syndrome—Twenty-seven additional cases that 
met criteria for acute retinal necrosis syndrome 
and that included both acute and convalescent 
quantitative serum anti-herpesvirus antibody 
levels were found on review of the medical 
literature .24:5:7:11.14,16,19,21.2735 Of these 27 cases, 
nine also had paired serum and intraocular 
fluid processed for quantitative anti-herpes 
group antibodies.{!)%""*! An additional 16 
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cases, which included paired serum and intra- 
ocular fluid quantitative anti-herpes group an- 
tibody titers, were also found in the medical 
literature,*'*'"! giving a total of 25 cases. 
For the previously described cases that in- 
cluded paired serum and intraocular fluid anti- 
viral antibodies, the following diagnostic crite- 
ria were applied: (1) intraocular antiviral 
antibody: serum antiviral antibody ratio great- 
er than one, or (2) a Witmer quotient value 
greater than one, or both.***” The use of the 


Witmer quotient is a method that seeks to, 


demonstrate intraocular antibody production 
by comparing the intraocular fluid to serum 
ratio of the antibody in question (R',) to the 
intraocular fluid to serum ratio of total immu- 
noglobulin (R). If by definition, R’, = antibody 
titer, (aqueous) /antibody titer, (serum) and R, 
= total immunoglobulin (aqueous)/total im- 
munoglobulin (serum), then from this one can 
derive the standard Witmer quotient, R, = 
R/R» where R, > 1 indicates intraocular anti- 
viral antibody production against virus x. One 
may also calculate a modified Witmer quo- 
tient using antibody to a ubiquitous virus, 
which is unlikely to cause intraocular infection 
as the control, such as adenovirus. If we refer to 
this ubiquitous virus as y, then we can define R’, 
in the modified Witmer quotient as R’, = anti- 
body titer, (aqueous) /antibody titer, (Serum). 
The serum antiviral antibody level exceeded 
the intraocular fluid antiviral antibody level 
and no Witmer quotient was available in ten 
cases.'1!*1412021 In these cases, we determined 
the Witmer quotient using antiviral antibody 
levels to other viruses as the control (R), when 
there was more than one virus assayed (that is, 
seven of the ten cases reported in the litera- 
ture). 


a eee 
Results 
ee ee ee eee 


Of the six patients with the acute retinal 
necrosis syndrome whom we examined and 
tested for serum antibodies to herpes simplex, 
varicella-zoster virus, and cytomegalovirus 
(Table), two (Cases 1 and 3) had a diagnostic 
increase or decrease in serum antibody titers to 
varicella zoster. We adopted the standard con- 
vention that quantitative antibody levels less 
than 1:4 are negative. Both of the patients with 
acute retinal necrosis had a diagnostic change 
in varicella-zoster antibodies and concurrent 
cutaneous herpes zoster (shingles) in associa- 
tion with the acute retinal necrosis syndrome. 


One patient (Case 1), in addition to varicella 
zoster, also had a diagnostic increase in cyto- 
megalovirus antibody levels. No diagnostic 
changes in antibody levels to the other herpes 
group virus were detected in other patients. 
Immunoprecipitation profiles of sera from two 
patients (Cases 1 and 3; Figs. 1 and 2) showed 
characteristic patterns of a recent zoster reacti- 
vation. The presence of antibodies precipitat- 
ing the zoster-specific p32 major varicella-zos- 
ter virus protein was particularly noted.” None 
of the other patients had profiles indicating 
acute varicella-zoster infection, reinfection, or 
reactivation. 


ele a ie ge 
Discussion 
acai ol ges et 


The acute retinal necrosis syndrome compris- 
es a constellation of evolving ophthalmic signs 
and symptoms that suggest an extensive differ- 
ential diagnosis. Even when the acute retinal 
necrosis syndrome is diagnosed, the choice and 
dosage of antiviral agent could be influenced by 
the specific herpesvirus serving as the patho- 
genic agent (that is, varicella-zoster virus, her- 
pes simplex virus, or cytomegalovirus). Thus, it 
is important to establish a reliable method of 
etiologic diagnosis to effect early treatment. We 
evaluated the following two diagnostic meth- 
ods: (1) determination of acute and convales- 
cent serum antiviral antibody levels and (2) 
comparison of paired serum and intraocular 
fluid antiviral antibody levels with determina- 
tion of a Witmer quotient. Our results indicated 
that the Witmer quotient can be reliably used to 
establish an etiologic diagnosis in the acute 
retinal necrosis syndrome. 

We reviewed a total of 33 cases of the acute 
retinal necrosis syndrome (six of our patients, 
and 27 from the literature? *:6:7)11,18,14,16,19,21,27-85) 
with available data on acute and convalescent 
serum antibody titers to herpes group viruses. 
The results indicated that quantitative viral 
serology alone is not useful in establishing an 
etiologic diagnosis in the acute retinal necrosis 
syndrome. Thirteen‘ ®71!13,16,21,2832.35 of the 33 
cases (39%) had a diagnostic increase or de- 
crease in herpes group viral antibody levels on 
serial sampling. Of the six patients we exam- 
ined, the two who had diagnostic increases in 
serum antibody levels (both to varicella-zoster 
virus) also had a recent history of herpes-zoster 
dermatitis. Likewise, the immunoprecipitation 
profiles confirmed that only these two patients 
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TABLE 


LEVELS OF ANTIVIRAL ANTIBODIES IN ACUTE AND CONVALESCENT SERA FROM PATIENTS 
WITH ACUTE RETINAL NECROSIS SYNDROME 





AGE (YRS), 
PATIENT RACE, 


NO. GENDER NECROSIS SYSTEMIC SIGNS SERUM 


1 47, W, M Both eyes Varicella-zoster Acute 
virus dermatitis Convalescent 


2 58,W,™M Right eye None Subacute 
Convalescent 


Varicella-zoster Acute 
virus dermatitis Subacute 
Convalescent 


4 59,W,F Right eye Varicella-zoster Acute 
virus dermatitis Convalescent 
two months 
before acute 
retinal necrosis 


3 33,W,M Left eye 


syndrome 
5 48,W,M Lefteye None Acute 
Convalescent 
6 26,W,M Right eye None Acute 
Subacute 
Convalescent 
Late 


convalescent 


ANTIVIRAL ANTIBODIES* 


HERPES HERPES 


VARICELLA- VARICELLA- SIMPLEX SIMPLEX 


ZOSTER ZOSTER VIRUS VIRUS CYTOMEGALO- CYTOMEGALO- 
viRUSt VIRUS? TYPE 1§ TYPE 25 VIRUS? VIRUS! 
128 2,000 128 32 <50 <8 
16 800 256 32 230 256 
8 500 1,024 256 2,600 16,000 
8 500 1,024 256 2,900 16,000 
128 ND! <8 <8 32 ND! 
64 1,400 <8 <8 64 ND! 
32 800 <8 <8 64 ND! 
32 1,600 64 <64 16,000 ND! 
32 900 64 <64 16,000 ND! 
300 ND! 256 128 <50 <8 
400 ND! 256 128 <50 <8 
2 500 64 64 <50 <16 
4 ND! ND! ND! <50 <16 
8 400 128 64 ND! <16 
8 400 64 32 ND! <16 





*All values represent antibody titers, 1:X. Information on patient history is given where available. 


tDetermined by immunofluorescence assay. 
*Determined by enzyme-linked immunoassay. 
‘Determined by indirect hemagglutination. 
IND indicates test not done. 


had evidence of recent reactivation of varicella- 
zoster virus. The skin component may have 
accounted for the increase in antibodies to 
varicella-zoster virus in these patients.” Of the 
four patients with histories of varicella-zoster 
dermatitis and the acute retinal necrosis syn- 
drome,” only one had a diagnostic change 
in antiviral antibodies,” suggesting that even 
herpes-zoster dermatitis does not guarantee 
diagnostic changes in antiviral antibody levels. 
Of the 27 cases of acute retinal necrosis syn- 
drome reviewed in the literature, serologic 
studies in two were diagnostic for varicella- 
zoster virus alone’’** and serum from one pa- 
tient was diagnostic of both varicella-zoster 
virus and herpes simplex virus infections." The 
sera from the latter case had serologic evidence 
of varicella-zoster virus infection demonstrated 
by complement fixation and an indirect immu- 
nofluorescence assay, but was indicative of her- 
pes simplex virus infection only by indirect 


immunofluorescence. This may represent some 
level of antibody cross reactivity between her- 
pes simplex virus and varicella-zoster virus, 
which has been shown to occur with some 
methods of determination.” 

None of the patients we examined and eight 
of the 27 (30%) patients whose cases were 
reviewed in the literature had diagnostic chang- 
es in herpes simplex virus antibody lev- 
els 457.111.215.359 Of these eight patients, one had 
a decrease in IgM (indirect immunofluores- 
cence assay) and not IgG antibodies to herpes 
simplex virus (enzyme immunoassay),” and 
one had changes by indirect immunofluores- 
cence assay but not by complement fixation.” 
These results demonstrate that different assays 
may detect different classes of antiviral anti- 
bodies and may also differ considerably in their 
sensitivity and specificity. The two patients 
with evidence of herpes simplex virus type 2 as 
the presumed pathogen also had diagnostic 
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Fig. 1 (Pepose and associates). Immunoprecipita- 
tion profiles from Patient 1. The locations of the 
zoster-specific p32 varicella-zoster virus protein, and 
varicella-zoster virus glycoproteins gpl, gpll, and 
gplll, are indicated in the left margin. C indicates 
control *S-methionine-labeled antigen. S,, S, and S; 
represent serum samples from the acute, subacute, 
and convalescent stages of infection, respectively. 


titer changes to herpes simplex virus type 1.” 
This is not surprising as herpes simplex type 1 
or type 2 infections, whether primary or recur- 
rent, will usually elicit antibodies to both virus 
subtypes. No cases in which herpes simplex 
virus was diagnosed by more than one antibody 
detection method were described. 

Notably, six cases of the acute retinal necro- 
sis syndrome were described in which a herpes- 
virus was isolated from intraocular fluid.**°' 
Nondiagnostic serologic studies were per- 
formed in three of these patients with acute 
retinal necrosis syndrome, including one who 
had a history of concurrent culture-positive 
oral herpes simplex virus.’ This emphasized 
that specific serum-based studies for changes in 
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Fig. 2 (Pepose and associates). Immunoprecipita- 
tion profiles from Patient 3. The locations of the 
zoster-specific p32 varicella-zoster virus protein, and 
varicella-zoster virus glycoproteins gpl, gpll, and 
gplll, are indicated in the left margin. The C on the 
left side of the figure indicates the control *H-fucose- 
labeled antigen. S, and S, represent serum samples 
from the acute and convalescent stages of infection, 
respectively. 


the antibody levels to herpesvirus may be false- 
ly negative despite definitive virus isolation 
from the intraocular fluid. Even recurrent mu- 
cocutaneous herpes simplex seldom induces a 
diagnostic increase in IgG and even less fre- 
quently in IgM antibody titers against herpes 
simplex virus.**! Thus, not surprisingly, local- 
ized intraocular herpes group virus infection 
also may not elicit a consistent increase in 
specific serum antibodies. 

As a single test, the quantitation of antibod- 
ies to herpes-group viruses in acute and conva- 
lescent serum does not appear reliable in 
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achieving a specific etiologic diagnosis in the 
acute retinal necrosis syndrome. Inconsistent 
results were noted in several instances depend- 
ing on the antibody assay chosen. It seems 
evident that intraocular viral infection does not 
consistently lead to a systemic immune re- 
sponse sufficient for diagnostic purposes. Not 
even varicella-zoster virus dermatitis or recur- 
rent mucocutaneous herpes simplex virus asso- 
ciated with the acute retinal necrosis syndrome 
reliably yielded diagnostic changes in serum 
antibody levels. Another obvious limitation of 
comparing acute and convalescent antibody 
levels is that, by definition, it does not allow 
rapid etiologic diagnosis and selection of treat- 
ment because it requires convalescent serum. 

A review of cases describing paired intraocu- 
lar and serum antibody titers for herpes group 
viruses suggests a more promising approach to 
the etiologic diagnosis of the acute retinal ne- 
crosis syndrome. Anterior chamber paracente- 
sis of aqueous humor can be safely performed 
in the office setting (or at the time of vitrec- 
tomy) using topical anesthesia, a tuberculin 
syringe with a 30-gauge needle, and a pharma- 
cologically constricted pupil. Undiluted liquid 
vitreous can be obtained at the time of scleroto- 
my for the infusion port by aspiration through a 
25-gauge needle using a tuberculin syringe. In 
contrast to paracentesis of aqueous humor, vit- 
reous sampling may be best reserved for pa- 
tients with the acute retinal necrosis syndrome 
who are scheduled for pars plana vitrectomy, 
which may therefore limit its diagnostic use 
early in the course of the disease. 

A review of the literature yielded 25 cases 
with available data on paired serum and intra- 
ocular antibody levels to herpes group virus- 
es,/51112.1421 Gera were diagnostic by our criteria 
(nine for varicella-zoster virus!!!6112 and ten 
for herpes simplex virus®! 21518192) in 19 of the 
25 cases (76%). Included in these 19 cases with 
diagnostic sera were four cases in which the 
Witmer quotient was used as a method of diag- 
nosis.*'*2” Luyendijk and associates” recently 
published a study in which they processed 
paired serum and aqueous for antibodies 
against herpes simplex virus, varicella-zoster 
virus, and cytomegalovirus in patients with the 
acquired immunodeficiency syndrome or the 
acute retinal necrosis syndrome. Using the 
standard Witmer coefficient, they demonstrated 
intraocular antibody production to cytomega- 
lovirus in eight of 16 patients with retinitis and 
the acquired immunodeficiency syndrome and 
to varicella-zoster virus in two of three patients 


with the acute retinal necrosis syndrome. The 
Witmer quotient was of great diagnostic value 
in cases of ocular toxoplasmosis,” ”® and our 
review demonstrated its value as an aid in the 
diagnosis of the acute retinal necrosis syn- 
drome. 

Sera were diagnostic in four of the five cases 
we reviewed using the standard Witmer quo- 
tient (two for herpes simplex virus” and two 
for varicella-zoster virus”). Notably, one of 
these cases with a Witmer quotient diagnostic 
of herpes simplex infection also had herpes 
simplex virus type 1 isolated from subretinal 
fluid.’ Of the remaining 15 patients, ten had 
intraocular fluid antibody levels that were 
greater than the serum antibody lev- 
els.*-1116.17.19.21 Gera from five cases were diagnos- 
tic by application of the modified Witmer quo- 
tient using an antibody assay to another virus 
that was simultaneously determined.” Two of 
these five etiologic diagnoses were supported 
by other evidence (one with cells in intraocular 
fluid with positive staining for herpes simplex 
virus type 1 antigens,” and one with a recurrent 
herpes simplex virus rash”). 

Previous studies of intraocular antibody pro- 
duction have addressed the timing of specimen 
collection.’ Early in the course of disease, 
local production of intraocular antibody may 
not be at a level high enough to yield a diagnos- 
tic result. Late in the course of disease there is 
an increased chance that ocular inflammation 
will cause a breakdown of the blood-retinal 
barrier. In this circumstance, the antiviral anti- 
body titer in the intraocular fluid is not a true 
reflection of local antibody production; and 
when using the intraocular/serum ratio of im- 
munoglobulin as the control, it will tend to 
bring the Witmer quotient toward one and a 
false-negative result.” Modifying the Witmer 
quotient, as indicated previously, may circum- 
vent this difficulty. We found that applying the 
Witmer ratio can reliably yield a diagnostic 
result at all stages of disease. Using the previ- 
ously mentioned criteria as well as our modifi- 
cation of the Witmer coefficient as previously 
outlined, an etiologic diagnosis could be made 
in 13 of 18 (72%) acute specimens,® 7!" 
seven of eight (88%)*'"""""! subacute speci- 
mens, and five of six (83%)'""*” convalescent 
specimens. Of the five serum samples collected 
during the first seven days after the onset of 
symptoms, four were diagnostic by these crite- 
ria2720 Eleven of the 24 cases had paired 
intraocular fluid and serum antibody levels 
determined more than once, and the trend 
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showed increasing diagnostic sensitivity with 
time. In eight of the 11 cases, the intraocular 
serum antibody ratio increased with 
time.” Two of the remaining three pa- 
tients had stable antibody levels over time,!" 
and sera from only one case were nondiagnostic 
in the convalescent phase.” Obtaining paired 
serum and intraocular fluid specimens and ap- 
plying the modified Witmer quotient are of 
diagnostic value even in the early stages of the 
acute retinal necrosis syndrome and develop 
increasing sensitivity with time. 

Biotechnologic advances have made possible 
the rapid detection of herpesvirus nucleic acid 
in intraocular fluids by use of the polymerase 
chain reaction. The extreme sensitivity of this 
DNA-amplification technique makes it efficient 
in the detection of viral genomic sequences in 
cases of active, productive viral infection.*°” 
The polymerase chain reaction has been recent- 
ly used to detect varicella-zoster DNA in small 
volumes of intraocular fluid from three of four 
patients with the acute retinal necrosis syn- 
drome in Japan.* Although the polymerase 
chain-reaction technique is highly sensitive, it 
requires meticulous technical performance and 
confirmation by probe hybridization to avoid 
problems with specificity.” Unlike the serologic 
viral antibody assays, which have been stand- 
ardized and approved for diagnostic use by the 
Food and Drug Administration, no polymerase 
chain-reaction assay is currently licensed by 
the Food and Drug Administration. A recent 
study of the practical use of the polymerase 
chain reaction for human immunodeficiency 
virus diagnosis by five clinical laboratories with 
extensive experience with the polymerase chain 
reaction” showed an average sensitivity of 
99.0% and specificity of only 94.7%, varying 
between 90.5% and 100%. Perhaps future tech- 
nologic advances such as performing the poly- 
merase chain reaction with biotinylated prim- 
ers and an immobilized complementary probe 
succeeded by rapid, nonisotopic colorimetric 
development in a standard enzyme immunoas- 
say format will allow further quantitation and 
standardization.”’ Further simplification of the 
polymerase chain reaction is likely to bring this 
powerful technique from the research to the 
clinical laboratory. The paired antiviral anti- 
body determinations in serum and intraocular 
fluids currently available to ophthalmologists 
through most clinical laboratories appear to be 
a most useful adjunct in the rapid etiologic 
diagnosis of the acute retinal necrosis syn- 
drome. 
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OPHTHALMIC MINIATURE 
And Celeste said, “You know you dropped your patch?” 


“My what?” I said. 


“Your eye patch,” she said. “It’s on the floor and you're stepping on it.” 

It was true! I was so upset that at some point, maybe while tearing my 
hair, I had stripped the patch from my head. So now they were seeing the 
scar tissue which I had never even shown Edith. My first wife had certainly 
seen a lot of it, but she was my nurse in the Army hospital at Fort Benjamin 
Harrison, where a plastic surgeon tried to clean up the mess a little bit after 
the war. He would have had to do a lot more surgery to get it to the point 
where it would hold a glass eye, so I chose an eye patch instead. 


Kurt Vonnegut, Bluebeard 


New York, Dell Publishing, 1987, pp. 114-115. 
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Surgical Excision of Subfoveal Neovascular Membranes 


in Age-related Macular Degeneration 
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H. Michael Lambert, M.D., Antonio Capone, Jr., M.D., Thomas M. Aaberg, M.D., 
Paul Sternberg, Jr., M.D., Barry A. Mandell, M.D., and Pedro F. Lopez, M.D. 


We studied the results of surgical excision 
of ten consecutive subfoveal choroidal neo- 
vascular membranes in ten patients with age- 
related macular degeneration. The criteria for 
surgical eligibility included the following: (1) 
a clearly identifiable subfoveal membrane oc- 
cupying the entire foveal avascular zone, (2) a 
visual acuity of 20/200 or worse, (3) minimal 
subretinal hemorrhage, and (4) an associated 
exudative macular detachment. Six of the ten 
patients showed visual improvement at one- 
month and three-month follow-up visits and 
seven showed visual improvement by the six- 
month examination. All ten maculae re- 
mained attached without recurrence of subfo- 
veal neovascular membranes throughout the 
follow-up period. These results suggested 
that surgical excision is a viable alternative to 
laser photocoagulation in patients with sub- 
foveal neovascularization in age-related mac- 
ular degeneration. 


In view OF THE POOR VISUAL RESULTS achieved 
using current techniques for the treatment of 
subfoveal neovascular membranes, we studied 
vitrectomy and surgical excision in patients 
with age-related macular degeneration who 
had a poor prognosis for visual recovery. 
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Patients and Methods 


nan 


We identified patients with age-related macu- 
lar degeneration at our institution. The patients 
had the following characteristics at initial ex- 
amination: (1) well-defined subfoveal neovas- 
cular membranes that occupied the entire fove- 
al avascular zone, (2) a best-corrected visual 
acuity of 20/200 or less, (3) minimal subretinal 
hemorrhage, and (4) an associated exudative 
macular detachment. After explaining treat- 
ment options including observation, laser 
photocoagulation, and surgical excision, in- 
formed consent was obtained from the patients 
who elected surgical procedures. The first ten 
consecutive patients were the subjects of this 
report. 

The patients included seven women ranging 
in age from 68 to 81 years and three men 
ranging in age from 73 to 91 years. All patients 
were white. Five right eyes and five left eyes 
were treated. Four of the ten patients had un- 
dergone previous laser photocoagulation in the 
affected eye for an extra- or juxtafoveal subreti- 
nal neovascular membrane. Postoperative fol- 
low-up ranged from six to ten months. Preoper- 
ative, one-month, three-month, and six-month 
postoperative best-corrected visual acuities 
were recorded. Fundus photographs and fluo- 
rescein angiograms were obtained preopera- 
tively (Fig. 1), at one month (Fig. 2), and at 
three and six months postoperatively. 

A standard three-port pars plana vitrectomy 
was performed and the posterior hyaloid was 
removed from the retina when separation was 
not present preoperatively. A fluorescein an- 
giogram (obtained less than 72 hours earlier) 
was used to guide the approach to the mem- 
brane in the operating room. The subretinal 
neovascular membrane was examined through 
the operating microscope and the retinotomy 
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site was chosen for the following reasons: (1) to 
allow best surgical access to the geographic 
center of the membrane, (2) to be located in an 
area of serous detachment to minimize retina] 
pigment epithelial damage, and (3) to minimize 
cutting across nerve fibers to limit postopera- 
tive visual field defects. A fourth inferonasal 
sclerotomy was performed in two patients to 
allow optimal access to the subfoveal neovascu- 
lar membrane. The infusion fluid bottle was 
raised to provide hemostasis. In the initial pa- 
tients, the retinotomy site was pretreated with 
endodiathermy. Retinal cauterization was not 
performed in the later patients. During the 
retinal incision, larger retinal vessels were 
avoided and little or no bleeding occurred. The 
retina was first incised with a microvitreo- 
retinal blade (Fig. 3) and a small retinal hole 
was created. A bleb of subretinal fluid overlying 
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Fig. 1 (Lambert and associates). Patient 1. Top left, 
Fundus photograph of subfoveal neovascular mem- 
brane. Previous laser scar is seen just superotemporal 
to fovea. Top right, Midphase fluorescein angiogram 
of subfoveal membrane. Bottom left, Late-phase fluo- 
rescein angiogram demonstrating leakage of subfo- 
veal neovascular membrane with associated sur- 
rounding serous retinal detachment. The angiogram 
was reviewed by the Macular Photocoagulation 
Study center and was considered eligible for the 
subfoveal neovascular membrane photocoagulation 
study. 


the membrane and the retinotomy site was 
raised with careful manual injection of bal- 
anced saline solution through a bent 30-gauge 
disposable cannula. The elevated retinotomy 
site was then extended with vitreous scissors 
(Fig. 4). Elevation of the retinotomy site before 
the subsequent extension of the retinotomy 
with vitreous scissors minimized trauma to the 
retinal pigment epithelium and choroid. Mem- 
brane pick forceps were then used to grasp the 
membrane (Fig. 5), and the membrane was 
gently rocked free from the retina and the 
underlying retinal pigment epithelium. For ex- 
cessively adherent membranes, a balanced sa- 
line solution irrigator was used to hydrodissect 
the membrane gently from surrounding tissues 
(Fig. 6). In some patients, a 30-gauge dispos- 
able cannula tip or membrane forceps were 
used to dissect the membrane manually. The 
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Fig. 2 (Lambert and associates). Patient 1. Top, 
One-month postoperative fundus photograph. Bot- 
tom, Late-phase fluorescein angiogram. Note linear | 
darkening of the background choroidal hyperfluores- 
cence temporal to the fovea at the retinotomy site 
after cauterization and endophotocoagulation. 


subfoveal membrane was removed from the 
subretinal space via the retinotomy (Fig. 7); and 
after several minutes elapsed to assure hemos- 
tasis, the subretinal membrane was removed 
from the eye. An air-fluid exchange was per- 
formed to remove subretinal fluid and reattach 
the retina. More recently, perfluoro-N-octane 
was infused to assist in the evacuation of sub- 
retinal hemorrhage and fluid and to facilitate 
endophotocoagulation of the retinotomy site. 
We used an infusion light pipe as our light 
source and injected perfluoro-N-octane imme- 
diately after membrane removal through the 
light pipe to reattach the retina and tamponade 
possible bleeding. An air-fluid exchange with 
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Fig. 3 (Lambert and associates). Incision of retina 
with microvitreoretinal blade allows access to the 
subretinal space. 


removal of the perfluoro-N-octane was per- 
formed just before sclerotomy closure. 





Results 





Ten subfoveal neovascular membranes from 
ten consecutive patients were removed and sent 
for pathologic examination. All ten patients 
retained macular attachment at the one-month 
follow-up visit as well as at the three-month 
follow-up visit. To date, none of these first ten 
eyes have evidence of recurrent subretinal neo- 
vascularization. One month postoperatively, 
six of the ten patients had improved visual 
acuity from the preoperative value. Three 
months postoperatively, the same six of ten 
eyes retained improved vision (Table). By six 
months postoperatively, seven of the patients 
had improved visual acuity from the preopera- 
tive values. The visual acuity of one patient 
(Patient 1) had improved from counting fingers 
preoperatively to 20/60 at the three-month 
visit; however, visual acuity decreased to 20/ 
100 at the six-month visit in association with 
progressive foveal pigmentary changes. This 
patient, who obtained the best visual acuity to 
date, had the shortest duration of symptoms 
(less than three weeks). Her subfoveal neovas- 
cular membrane separated easily from sur- 
rounding structures and was removed in toto. 
All patients described a subjective improve- 
ment in vision with the elimination of meta- 
morphopsia, presumably secondary to reat- 
tachment of the macular region. 

Complications—Five of the ten patients had 
minimal bleeding at the time of membrane 
removal, which was evacuated during macular 
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Fig. 4 (Lambert and associates). The retinotomy 
incision is extended with vertically acting vitreous 
scissors after creating a small serous retinal detach- 
ment by infusing balanced saline solution through 
the retinotomy site. 


reattachment. Two of the ten patients had local- 
ized subretinal hemorrhage that required intra- 
operative extraction. One of these two hemor- 
thages occurred because of Surgical instrument 
damage to the choroid. The second hemorrhage 
resulted from early removal of the membrane 
from the eye, which caused decompression of 
the eye. This patient also sustained a foveal 
avulsion during membrane removal. This eye 
had one of the longest durations of preopera- 
tive visual decrease (more than three months), 
the subretinal neovascular membrane had 
dense adherence between both sensory retina 
and retinal pigment epithelium, and the subret- 
inal membrane fragmented during removal. 
One patient suffered a peripheral retinal de- 
tachment three months postoperatively from an 
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Fig. 6 (Lambert and associates). Membrane pick 
forceps are used to grasp the subretinal neovascular 
membrane, to rock it gently free from the surround- 
ing tissues, and to remove it slowly from the subreti- 
nal space under constant gentle traction. 






Fig. 5 (Lambert and associates). Gentle hydrodis- 
section of the subfoveal neovascular membrane is 
performed through a bent disposable 30-gauge can- 
nula using balanced saline solution with epineph- 
rine. The cannula may also be used to dissect the 
subfoveal neovascular membrane bluntly from adja- 
cent structures. 


inferonasal flap tear. Repair was successful and 
visual outcome was not affected. A second pa- 
tient developed a retinal tear and localized 
detachment near a sclerotomy site that were 
repaired successfully with gas injection and 
cryopexy. This tear was believed to be a compli- 
cation of the vitrectomy. Visual outcome was 
not affected. Another patient (Patient 8), who 
had a history of central retinal vein occlusion in 
the fellow eye two years earlier, developed a 
central retinal vein occlusion in the operated- 
on eye three weeks postoperatively. Two pa- 





Fig. 7 (Lambert and associates). A bubble of per- 
fluoro-N-octane may be used to flatten the retina and 
tamponade bleeding after subfoveal neovascular 
membrane removal from the subretinal space. Laser 
endophotocoagulation may be applied to the retinot- 
omy site through the perfluoro-N-octane bubble. 
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CHARACTERISTICS OF TEN PATIENTS WITH SUBFOVEAL MEMBRANES 





POSTOPERATIVE VISUAL ACUITY 


PATIENT NO., PREOPERATIVE 
AGE (yrs), GENDER VISUAL ACUITY* 1 MO 3 MOS 6 MOS 
1, 68, F CFt 20/80 20/60 20/100 
2,71, F CF 20/400 20/400 20/400 
3, 70, F 20/200 20/400 20/200 20/100 
4, 75, F 20/400 20/400 20/400 20/400 
5, 91, M 20/400 20/300 20/300 20/300 
6, 70, F CF 20/300 20/300 20/400 
7, 83, M CF 20/400 20/400 20/400 
8, 73, M 20/200 CF CF CFt 
9, 81, F CF 20/300 20/400 20/400 
10, 76, F 20/200 20/200 20/200 20/200 


*Standard visual acuity chart (20/20 to 20/400) used for acuity measurements. Counting fingers visual 
acuity obtained when patient was unable to recognize Snellen letters at any distance. Best-corrected visual 
acuities via standard refraction techniques were measured at initial evaluation, confirmed one day 


preoperatively, and at each visit by ophthalmic technologists masked to the study. 


tCF indicates counting fingers. 


tPatient suffered central retinal vein occlusion three weeks postoperatively. 


tients had extrusion of fluid through small 
holes in the macula that developed during hy- 
drodissection. Catastrophic complications of 
intraocular surgical procedures, including ex- 
pulsive choroidal hemorrhage and bacterial en- 
dophthalmitis, were not seen in this study. 





Discussion 





Although laser photocoagulation has been 
effective in preserving useful vision in extrafo- 
veal and juxtafoveal subretinal neovascular 
membranes in age-related macular degenera- 
tion, photocoagulation of subfoveal neovascu- 
lar membranes may destroy foveal vision. In 
recent years, vitreous techniques and instru- 
mentation have improved to allow retinotomy 
and the routine removal of subretinal prolifera- 
tion in patients with proliferative vitreoreti- 
nopathy. We, therefore, undertook the study of 
the application of current vitreoretinal surgical 
techniques for the removal of advanced subfo- 
veal neovascular membranes to determine if 
foveal vision could be maintained or improved. 

Hanscom and Diddie,’ Slusher,” and Wade 
and associates’ have treated subretinal hemor- 
rhage and de Juan and Machemer* managed the 
hemorrhagic and fibrous complications of age- 
related macular degeneration using vitrectomy 
with retinotomy. Recently, Thomas and Kap- 


lan’ reported surgical removal of two subfoveal 
membranes in the ocular histoplasmosis syn- 
drome with good visual results. We modified 
the technique of Thomas and Kaplan in several 
ways. We did not cauterize the retina before 
retinotomy. We found that cautery caused a 
large area of necrotic retina that can be avoided 
by the judicious selection of retinotomy site to 
avoid larger retinal vessels. We used hydrodis- 
section to minimize retinal hole formation and 
damage to the retina. A bent 30-gauge cannula 
was first used to form a balanced saline solution 
bleb over the membrane and retinotomy site. 
After extension of the retinotomy with scissors, 
a stream of fluid was then used in the plane 
between the retina and the membrane to sepa- 
rate these structures gently. A similar dissec- 
tion between the membrane and the retinal 
pigment epithelium was performed when nec- 
essary. Great care and minimal injection pres- 
sure must be maintained to avoid the formation 
of macular holes caused by fluid pressure. The 
membranes routinely contract and roll their 
edges after fluid injection and early manipula- 
tion, thus facilitating capture and removal. Af- 
ter the membrane was removed from the sub- 
retinal space, we immediately used perfluoro- 
N-octane via the irrigating light pipe to tam- 
ponade the retina before membrane removal 
from the eye. An alternative technique is to 
allow an ample period of time for hemostasis 
with the bottle elevated before membrane re- 
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moval. The instruments used are specifically 
designed for subretinal work by one of us 
(H.M.L.) and include vertically acting mem- 
brane forceps and scissors. The thin smooth 
surface of the instruments, as well as their 
vertical action and curved heel, allow easy 
grasping of the membranes with minimal dam- 
age to surrounding tissues. 

Hemorrhagic complications have been mini- 
mal and controllable. Although resultant hem- 
orrhage during membrane removal has been 
much less than anticipated, tractional removal 
of subretinal vascular structures will certainly 
lead to marked bleeding in some cases. Eleva- 
tion of the infusion bottle, the maintenance of a 
closed system, and the use of an internal tam- 
ponade such as perfluoro-N-octane should 
minimize hemorrhage. 

In eight of ten patients, the posterior vitreous 
was attached to the retina. Intraoperatively, a 
liquid vitreous cavity was found between the 
main body of cortical vitreous and a thin layer 
of tenaciously attached vitreous that required 
aggressive techniques for removal. In this aged 
population, a much higher incidence of posteri- 
or vitreous detachment was expected, provok- 
ing speculation as to whether resultant me- 
chanical traction on the retina from the 
attached vitreous contributes to the degenera- 
tive process and the formation of subretinal 
neovascularization in this disease. 

Actual membrane size has been found to be 
uniformly larger than expected by fluorescein 
angiography. A thin membrane surrounds the 
thicker area of neovascularization that corre- 
sponds with the hyperfluorescent area on angi- 
ography, thereby raising speculation that this 
thinner area represents fibrin deposition or 
new vessel growth. 

Our experience with these surgical proce- 
dures has altered our view of the nature of 
subretinal neovascular membranes in age-relat- 
ed macular degeneration. In the past, subreti- 
nal neovascularization has been viewed as the 
primary pathologic process. More recent stud- 
ies," however, including the pathologic exami- 
nation of the specimens obtained from our 
patients,’ suggested that subretinal neovascu- 
larization may represent the body’s attempt to 
repair damage in the macular region. Degenera- 
tive changes both within and below the retinal 
pigment epithelial cells and photoreceptors 
may stimulate a healing response that may 
include the exudation of fibrin, the ingrowth of 
new vessels (subretinal neovascular mem- 
brane), and the homeostatic stabilization of the 
fibrovascular ingrowth by retinal pigment epi- 


thelial cells and the eventual formation of a scar 
(disk-shaped). These events are analogous to 
the wound-healing response that occurs else- 
where in the body. 

We demonstrated the feasibility of vitrectomy 
and subretinal neovascular membrane removal 
for patients with age-related macular degenera- 
tion. Visual acuity had improved in six of the 
ten patients at both the one- and three-month 
follow-up examinations and in seven of the ten 
patients at the six-month point. We are optimis- 
tic that further visual improvement in these 
eyes may develop because cone regeneration 
can take as long as nine to 12 months after outer 
retinal damage." Our findings suggested that 
earlier application of these surgical techniques 
may result in better visual outcomes; however, 
the long-term prognosis with surgical interven- 
tion is not yet known. Our initial results war- 
rant the further controlled study of the surgical 
excision of subfoveal neovascular membranes 
and comparison of these surgical results with 
those of the laser photocoagulation of analo- 
gous membranes. 
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National Five-year Mortality After Inpatient Cataract 


Extraction 





Debra A. Street, M.P.H., and Jonathan C. Javitt, M.D. 


We assessed the five-year mortality in all 


United States Medicare beneficiaries aged 65 
to 79 years who underwent inpatient cataract 
extraction in 1984. The risk of dying within 
five years after cataract extraction was com- 
pared to the five-year mortality risk of the 
same aged persons in the United States popu- 
lation. Patients with cataracts who were 
younger than 75 years had significantly higher 
age-specific rates of mortality than would be 
predicted from United States life tables (P < 
.001). For example, at the age of 65 years, 
patients with cataracts had 1.34 times the risk 
of the United States population (95% confi- 
dence interval = 1.29 to 1.41). This risk pro- 
gressively declined until the age of 75 years, at 
which age there is little difference between 
the patients with cataracts and the United 
States population, except for the oldest wom- 
en with cataracts (at the age of 79 years, rela- 
tive risk = .90; 95% confidence interval = .82 to 
.99). Although selection factors may account 
for the excess mortality observed among these 
individuals, these data do support previous 
analyses that suggest an association between 
senile cataract and increased risk of mortality. 


Senie CATARACT is caused by conformational 
changes of lens protein. Because similar chang- 
es may develop in the proteins of other tissues, 
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some authors have suggested that senile cata- 
ract may be a marker for generalized aging and, 
therefore, associated with an increased risk of 
mortality.” Benson, Farber, and Caplan’ and 
Hirsch and Schwartz’ compared individuals un- 
dergoing cataract extraction to those undergo- 
ing other types of surgical procedures and 
found a higher subsequent mortality in the 
cataract extraction group. Cvetković and asso- 
ciates found no significant increase in mortali- 
ty when comparing patients undergoing cata- 
ract extraction with their siblings and spouses 
as controls. An assessment of Framingham Eye 
Study participants demonstrated an association 
of lenticular changes and mortality only in 
persons with diabetes.’ 

With the exception of the Framingham study, 
most previous studies have involved small 
groups of patients and controls who are not 
representative of the general population. To 
investigate further the long-term risk of mortal- 
ity in patients undergoing cataract extraction, 
we assessed the five-year mortality rate in all 
Medicare beneficiaries aged 65 to 79 years who 
underwent inpatient cataract extraction in 
1984. 





Subjects and Methods 





Source of the study population—Individuals 
were selected from the Medical Provider Annu- 
al Review file for 1984, which was obtained 
from the Health Care Financing Administra- 
tion.” The Medical Provider Annual Review 
database is created by the Bureau of Data Man- 
agement Strategies /Health Care Financing Ad- 
ministration from hospital bills of all Medicare 
Part-A beneficiaries. Each record is based on a 
single hospital visit and includes a unique indi- 
vidual identifier, race, gender, age at time of 
admission, up to five International Classifica- 
tion of Diseases diagnosis codes (International 
Classification of Diseases code book, 9th revi- 
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sion, Clinical Modification [ICD-9-CM], Ann 
Arbor, Michigan), three International Classifi- 
cation of Diseases (9th revision) procedure 
codes, discharge status of patient, date of ad- 
mission, and date of discharge. Individuals 
from this database, aged 65 to 79 years, with an 
International Classification of Diseases (9th re- 
vision) procedure code indicating cataract ex- 
traction were enrolled in this study. The 1984 
Medical Provider Annual Review file was se- 
lected because it was the first year that included 
multiple procedure and diagnostic codes in the 
Medical Provider Annual Review database and 
was the last year before the government man- 
dated shift to outpatient cataract extraction. 
Individuals younger than 65 years were exclud- 
ed because their Medicare entitlement was 
based mostly on end-stage renal disease or 
permanent disability, making them nonrepre- 
sentative of the general population. Individuals 
older than 79 years were excluded because 
United States life tables were not available for 
comparison of five-year mortality at single ages 
above 79 years. Individuals who were enrolled 
in Medicare health maintenance organizations 
were excluded because complete data are not 
reported on health maintenance organization 
enrollees. 

Date of death (if any) for selected study par- 
ticipants was drawn from the Health Insurance 
Skeleton Write-off file, a demographic file that 
contains mortality information drawn directly 
from the Social Security Administration enroll- 
ment files. We used the June 1990 update file to 
obtain deaths which occurred from 1986 
through 1989. The 1984 Medicare file had pre- 
viously been updated by the Health Care Fi- 
nancing Administration for deaths occurring in 
1984 through 1985. The Social Security Admin- 
istration obtains its mortality data from a num- 
ber of redundant sources, including hospital 
discharge files and death certificates. For this 
reason, death information is considered to be 
highly accurate. 

The 1984 United States life table maintained 
by the National Center for Health Statistics was 
used to construct the five-year mortality experi- 
ence of the United States population.’ This 
table provides information on population size 
expected at each single year of age out of 
100,000 persons at birth for each gender and 
race category. Because Medicare beneficiaries 
entered the hospital throughout 1984 and not 
the exact beginning of the year, we estimated 
midyear population and number of deaths from 
the United States life table to create a corre- 


sponding comparison group. Medicare benefi- 
ciaries dying within two weeks of the hospital 
admission for cataract extraction were excluded 
from this analysis to eliminate deaths directly 
attributable to surgical procedures or hospitali- 
zation. 

Analytic methods—To monitor individuals in 
the cataract extraction group for five years from 
the time of their admission for cataract extrac- 
tion, SAS statistical package (Proc Lifetest, SAS 
Institute, Cary, North Carolina) was used to 
construct five-year life tables specific for gen- 
der, race, and age at time of cataract extraction. 
Because nearly all Medicare participants retain 
Medicare coverage up to the time of their death, 
we assumed no withdrawals from this group 
over the five-year period for reasons other than 
death. The five-year cumulative probability of 
death computed in the life table is, therefore, 
equal to the incident rate of death for the 
interval. United States life tables are similarly 
based on complete follow-up. 

The relative risk of dying in five years for the 
surgical group compared to the United States 
population of the same gender, race, and at- 
tained age was calculated from the ratio of the 
incident rate of death in the Medicare group to 
the incident rate of death in the United States 
population. The 95% confidence interval 
around each relative risk was also calculated on 
the basis of a procedure described by Katz and 
associates.’ This analysis was performed in- 
cluding and excluding Medicare beneficiaries 
with diabetes. A beneficiary was considered to 
have diabetes if he or she had an International 
Classification of Diseases (9th revision) diag- 
nostic code for diabetes on any hospital visit 
from 1984 to 1988. 


PA a E 
Results 
act i ng eg 


Demographic characteristics of Medicare 
beneficiaries who underwent inpatient cataract 
extraction are comparable to the general popu- 
lation (Tables 1 and 2). Women represent a 
larger proportion of the total population in 
both tables than men and whites represent a 
larger proportion than blacks. As expected, the 
number of persons undergoing inpatient cata- 
ract extraction increases with age and the num- 
ber of persons in the United States population 
decreases with age, while the number of deaths 
increases with age in both groups. 

Figures 1 through 4 show the relative five- 
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TABLE 1 
DEMOGRAPHIC CHARACTERISTICS OF MEDICARE BENEFICIARIES WHO UNDERWENT INPATIENT CATARACT 
EXTRACTION IN 1984 AND THE NUMBER OF DEATHS IN FIVE YEARS 
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MEN WOMEN 
WHITES BLACKS WHITES BLACKS 
NO. OF NO. OF NO. OF NO. OF 
AGE (YRS) NO. DEATHS NO. DEATHS NO. DEATHS NO. DEATHS 
65 3,742 807 226 60 5,568 764 485 100 
66 3,689 840 251 64 5,544 816 453 86 
67 4,036 973 251 67 6,139 952 495 113 
68 4,278 KI 251 77 6,751 1,023 516 116 
69 4,471 1,200 283 87 7,398 1,232 625 139 
70 4,797 1,356 303 96 8,152 1,343 674 144 
71 4,919 1,418 318 109 8,794 1,490 668 153 
72 4,921 1,507 308 113 9,296 1,702 664 139 
73 5,074 1,628 325 118 9,771 1,917 693 161 
74 4,963 1,719 304 109 10,121 2,017 712 166 
75 5,154 1,759 271 115 10,471 2,176 660 146 
76 5,092 1,951 344 122 10,957 2,430 670 173 
77 4,979 1,947 313 120 11,050 2,547 682 182 
78 4,691 1,929 327 141 10,966 2,778 652 191 
year mortality risk for the surgical group com- gender or race, are at significantly higher risk of 
pared to that of the United States population mortality than is the United States population, 
among persons of the same age, gender, and there is a progressive decline in risk so that 
race. Although patients with cataracts at patients with cataracts who are 75 years or 
younger ages (65 to 74 years), regardless of older have the same or a lower mortality than 
TABLE 2 


DEMOGRAPHIC CHARACTERISTICS OF THE U.S. POPULATION INCLUDING NUMBER OF SURVIVORS AT A SINGLE 
YEAR OF AGE, OUT OF 100,000 BORN ALIVE* 








MEN WOMEN 
WHITES BLACKS WHITES BLACKS 

NO. OF NO. OF NO. OF NO. OF 

AGE (YRS) NO. DEATHS NO. DEATHS NO. DEATHS NO. DEATHS 
65 73,480 10,837 57,207 10,904 84,902 6,918 74,156 8,569 
66 71,546 11,439 55,122 11,278 83,707 7,421 72,611 9,125 
67 69,504 12,047 53,030 11,716 82,425 7,956 71,018 9,756 
68 67,343 12,643 50,887 12,113 81,049 8,521 69,340 10,378 
69 65,057 13,210 48,652 12,365 79,571 9,115 67,537 10,907 
70 62,643 13,734 46,303 12,414 77,985 9,735 65,587 11,295 
71 60,108 14,207 43,844 12,262 76,286 10,383 63,486 11,544 
72 57,457 14,622 41,314 11,967 74,469 11,055 61,262 11,706 
73 54,700 14,969 38,774 11,621 72,528 11,749 58,962 11,863 
74 51,847 15,239 36,288 11,318 70,456 12,462 56,631 12,094 
75 48,910 15,424 33,889 11,112 68,250 13,193 54,292 12,450 
76 45,901 16,512 31,582 11,015 65,904 13,939 51,942 12,942 
77 42,836 15,494 29,347 11,000 63,414 14,700 49,556 13,550 
78 39,732 15,358 27,153 11,017 60,779 15,476 47,099 14,230 
79 36,608 15,094 24,970 11,000 57,994 16,267 44,537 14,930 


eS 


*Mid-year population and number of deaths in five years have been estimated from the Vital Statistics of the United States, 1984, Life 
Tables, vol. 2, section 6. Hyattsville, Maryland, U.S. Department of Health and Human Services, Public Health Services, National Center 
for Health Statistics, 1987, Department of Health and Human Services Publication No. (Public Health Services) 87-1104, p. 11. 
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Age in 1984 
Fig. 1 (Street and Javitt). Relative risk of five-year 
mortality in white men: patients with cataracts com- 
pared to the United States population . 


individuals of the same age in the overall popu- 
lation. 

When Medicare beneficiaries with diabetes 
were excluded, a progressive decline in risk for 
patients with cataracts continued to be seen in 
whites, except that the relative risk of dying at 
the earlier ages was lower. Among white men 
aged 65 years, the relative five-year mortality 
risk was 1.46, including men with diabetes 
(95% confidence interval = 1.37 to 1.56); and 
was 1.29, excluding men with diabetes (95% 
confidence interval = 1.20 to 1.39). Among 
white women aged 65 years, the relative five- 
year mortality risk was 1.68, including women 
with diabetes (95% confidence interval = 1.57 
to 1.81); and was 1.22, excluding women with 
diabetes (95% confidence interval = 1.11 to 
1.33). The reduced risk for white women with 
cataracts at the higher ages was greater. Among 
white women aged 79 years, the relative five- 
year mortality risk was .94, including women 
with diabetes (95% confidence interval = .91 to 
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Age in 1984 
Fig. 3 (Street and Javitt). Relative risk of five-year 
mortality in white women: patients with cataracts 
compared to the United States population. 
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Age in 1984 
Fig. 2 (Street and Javitt). Relative risk of five-year 
mortality in black men: patients with cataracts com- 
pared to the United States population. 


-97); and was .84, excluding women with diabe- 
tes (95% confidence interval = .80 to .87). The 
age at crossover from risk of mortality to no risk 
of mortality remained the same in white men 
with cataracts whether patients with diabetes 
were excluded. The crossover occurred at a 
younger age (70 years) for white women with 
cataracts, excluding women with diabetes. No 
clear trend in risk of mortality was seen in black 
men and women when Medicare beneficiaries 
with diabetes were removed from analysis. 


ee 
Discussion 
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The mortality experience of a nationally rep- 
resentative cohort of individuals undergoing 
inpatient cataract extraction compared to that 
of a standard United States population group 
has not been well studied. Mortality experience 
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Age in 1984 
Fig. 4 (Street and Javitt). Relative risk of five-year 
mortality in black women: patients with cataracts 
compared to the United States population. 
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in blind individuals has been compared to that 
of a state population, but the risk of mortality 
for individuals whose specific cause of blind- 
ness was cataract was not calculated." Singer 
and Levinson’ described an increased risk of 
mortality among life insurance policy holders 
with cataracts compared with other policy 
holders. There were, however, too few individ- 
uals with cataracts and too few observed deaths 
(n = 10) for stable estimates. 

Three studies compared mortality of individ- 
uals undergoing cataract extraction with that of 
patients undergoing other surgical proce- 
dures?” or with the spouses and siblings of the 
patients with cataracts.” Benson, Farber, and 
Caplan’ found greater mortality in men and 
women with cataracts (age range, 50 to 89 
years) than in the patients who underwent 
other surgical procedures, except for women 
with cataracts, aged 60 to 69 years, who had 
slightly lower mortality rates.’ Hirsch and 
Schwartz’ observed greater mortality in pa- 
tients with cataracts than in patients who un- 
derwent other surgical procedures for both gen- 
ders in all age categories (age range, 50 to 89 
years). Cvetković and associates,’ however, 
failed to demonstrate a statistically significant 
difference between the mortality of patients 
with cataracts and that of spouses or siblings 
when comparisons were stratified by age and 
gender, even though patients with cataracts 
appeared to survive better than did controls at 
the younger ages (56 to 69 years) and had 
poorer survival at older ages (75 to 80 years or 
more).” 

Podgor, Cassel, and Kannel‘ studied mortali- 
ty in Framingham Eye Study participants and 
found an association between lenticular change 
and mortality only in persons with diabetes. In 
contrast, we found that white patients undergo- 
ing cataract extraction were at higher risk of 
mortality at the ages of 65 to 74 years for men 
and 65 to 69 years for women regardless of 
diabetes status. 

The difference in findings among these obser- 
vational studies may be a function of differenc- 
es in the following: (1) the comparison group 
chosen to represent individuals without cata- 
racts, (2) how cataract is ascertained, or (3) 
selection factors related to identification of pa- 
tients with cataracts and ascertainment of mor- 
tality. With respect to the first possibility, we 
addressed the issue of whether the comparison 
group estimated baseline mortality; that is, if it 
was similar to the study group in important 
factors associated with mortality, other than 
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cataract, and thereby indicated the mortality to 
be expected if cataracts were absent.” A hospi- 
tal group, drawn from the same community as 
the patients with cataracts, composed of indi- 
viduals electing various types of surgical proce- 
dures other than cataract extraction, and with- 
out a history of cataract extraction, appears to 
fall within the scope of this definition. Howev- 
er, if cataract extraction were offered to sicker 
patients than other forms of elective surgical 
procedures, morbidity status instead of the cat- 
aract could account for the higher mortality in 
the cataract surgical group. 

Use of spouse or siblings as a comparison 
group guarantees that two factors, gender 
(when comparing spouses) and age (when com- 
paring siblings), will be differently distributed 
in the cataract group and the reference group. 
Both factors are known to be associated with 
mortality. Although the distribution of age and 
gender in the control group was not directly 
shown, expianation of their effect was attempt- 
ed by stratifying the number of deaths and 
follow-up in patients with cataracts and control 
subjects according to these factors, thereby 
breaking the match between patients with cata- 
racts and control subjects.'' Although the pa- 
tients with cataracts appeared to have lower 
mortality in the matched analysis, no signifi- 
cant difference in mortality between the pa- 
tients with cataracts and the comparison group 
could be detected in the unmatched analysis. 
Further, some of the deaths in the comparison 
group, enumerated in the matched analysis, are 
no longer included (13 of 69 deaths [19%]) in 
the unmatched analysis. The reason for this 
exclusion is not stated. 

Use of the United States life-table population 
as the comparison group has advantages and 
limitations. An advantage of using the United 
States population is its large size and conse- 
quent stable mortality across age strata. This 
advantage similarly applies to the use of the 
Medicare inpatient cataract extraction cohort. 
Because of the large sample obtained, the ef- 
fects of gender and race on mortality can be 
assessed. Most importantly, both the United 
States life tables and the Medicare data are 
nationally representative. 

The United States life table includes persons 
who underwent cataract extraction in 1984. 
Therefore, the mortality experience of patients 
with cataracts is compared to the overall popu- 
lation, not to that of patients without cataracts. 
The effect of this approach is an underestima- 
tion of the true difference in mortality between 
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patients who underwent inpatient cataract ex- 
traction and those who did not undergo inpa- 
tient cataract extraction. 

Removing the patients with diabetes from the 
Medicare cataract group, but not the United 
States population, similarly causes an underes- 
timation of the mortality risk associated with 
diabetes mellitus. Additionally, we have not 
fully ascertained the presence of diabetes in the 
patients studied, because we relied on hospital 
diagnosis codes that have been shown to under- 
estimate the prevalence of diabetes (M. I. Har- 
ris, Ph. D., oral communication, Jan. 1, 1992). If 
this caused us to identify only the sickest per- 
sons with diabetes, we may have overestimated 
the effect of diabetes on mortality. 

There are possible selection factors that may 
contribute to the differences across published 
studies. Podgor, Cassel, and Kannel’ studied 
patients from the Framingham Eye Study in 
whom cataract was defined according to strict 
epidemiologic criteria. They included persons 
with mild lens changes, those with clinically 
significant cataract, and those who had already 
undergone cataract extraction. In general, the 
persons with cataracts in our study and those in 
the three hospital-based studies will have visu- 
ally significant cataract at the time of surgical 
procedures. If lenticular change and mortality 
are associated, it may be more pronounced as 
the degree of opacity increases to levels that 
cause more profound visual impairment. 

A second important selection bias was that 
our cataract cohort comprised individuals who 
underwent inpatient cataract extraction. Al- 
though approximately 50% of cataract extrac- 
tions in 1984 were performed on an inpatient 
basis, it is possible that these individuals, espe- 
cially the younger individuals, were selected 
for inpatient surgical procedures because they 
were sicker than the 50% who underwent out- 
patient surgical procedures. However, a large 
number of individuals underwent inpatient sur- 
gical procedures in 1984 (for ages 65 to 79 
years; n = 214,629), and the reasons for select- 
ing patients for inpatient vs outpatient surgical 
procedures probably varied across ophthalmol- 
ogists, particularly as outpatient surgical pro- 
cedures were not yet mandated. 

We found a higher five-year mortality among 
persons aged 65 to 75 years who undergo inpa- 
tient cataract extraction than among similarly 
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aged persons in the overall population. Individ- 
uals at older ages are at no appreciably different 
mortality risk than the general population. This 
may imply an association between visually sig- 
nificant cataract and increased risk of mortality 
in those aged 65 to 75 years. Alternatively, this 
finding may be caused by selection factors asso- 
ciated with undergoing cataract extraction as 
an inpatient. To elucidate this issue further, the 
study of patients undergoing inpatient and out- 
patient cataract extraction will be necessary 
when those data become available. 
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Ocular Histopathologic Characteristics of Cobalamin C 


Type Vitamin B,, Defect With Methylmalonic Aciduria and 


Homocystinuria 





Elias I. Traboulsi, M.D., Juan Carlos Silva, M.D., Michael T. Geraghty, 
M.D., Irene H. Maumenee, M.D., David Valle, M.D., and W. Richard Green, M.D. 


The eyes of a 22-month-old girl with the 
cobalamin C complementation type of com- 
bined methylmalonic aciduria and homocys- 
tinuria were studied with light and electron 
microscopy. We observed vacuolization of the 
iris pigment epithelium, loss of photorecep- 
tors in the central 3.3 mm of the macula, 
partial loss of the nerve fiber and ganglion cell 
layers between the fovea and optic disk, and 
partial optic atrophy. The sclera in the poster- 
ior pole was thickened with deposition of 
mucopolysaccharide. Electron microscopy 
showed inclusions containing fine granular 
material in conjunctival fibrocytes; corneal 
epithelium, keratocytes, and endothelial 
cells; iris pigment epithelium; ganglion cells; 
retinal pigment epithelium; and choroid and 
scleral fibrocytes. Enlarged mitochondria and 
clear vacuoles distended the corneal endothe- 
lial cells. We found evidence of possible lyso- 
somal dysfunction and mucopolysaccharide 
storage, as well as a clinicopathologic correla- 


Accepted for publication Nov. 26, 1991. 

From the Eye Pathology Laboratory (Drs. Traboulsi, 
Silva, and Green), and Center for Hereditary Eye Diseas- 
es (Drs. Traboulsi and Maumenee), Wilmer Ophthalmo- 
logical Institute; and Center for Medical Genetics and 
Department of Pediatrics (Drs. Geraghty and Valle), and 
Howard Hughes Medical Institution, Johns Hopkins 
Medical Institutions (Drs. Geraghty and Valle), Balti- 
more, Maryland. This study was supported in part by the 
Howard Hughes Medical Institution, Baltimore, Mary- 
land (Drs. Geraghty and Valle), by grant RR 0052 from 
the National Institutes of Health to the Pediatric Clinical 
Research Unit, and core grant EY 01765-11 to the Wil- 
mer Institute, Johns Hopkins Hospital. This study was 
presented at the Meeting of the Association for Research 
in Vision and Ophthalmology, Sarasota, Florida, May 2, 
1991. 

Reprint requests to W. Richard Green, M.D., Eye 
Pathology Laboratory, Johns Hopkins Hospital, 
Maumenee 427, 600 N. Wolfe St., Baltimore, MD 21205. 


tion of the macular degeneration in this dis- 
ease. 


Te cosaramın C Form of methylmalonic aci- 
duria and homocystinuria is characterized by 
failure to thrive, neurologic abnormalities, ane- 
mia, and a progressive maculopathy.’ The dis- 
ease generally has its onset in the first few 
weeks of life, but was discovered in an asymp- 
tomatic 12-year-old child after the diagnosis 
was established in a younger sibling.” Although 
detailed clinical ocular findings have been pre- 
viously reported,** no histopathologic correla- 
tion was made. We analyzed the ocular histo- 
pathologic findings in a 22-month-old girl with 
this condition.’ 


Case Report 


We studied the cobalamin C type of vitamin 
B, defect in a 22-month-old white girl. She was 
born at term to a 36-year-old white woman 
whose pregnancy was complicated by first-tri- 
mester varicella infection. At 3 weeks of age, 
the baby was admitted to the Johns Hopkins 
Hospital because of seizure, hypotonia, and 
urinary tract infection. Results of computed 
tomography of the brain were within normal 
limits. Electroencephalography showed inde- 
pendent spikes and sharp waves. Her packed 
red blood cell volume was 32.6% and results of 
a blood smear showed evidence of a microan- 
giopathic hemolytic process. Plasma amino 
acid analysis disclosed homocystinemia (37 
wmol/l, normal unmeasurable) and undetect- 
able methionine. Methylmalonic aciduria was 
detected by analysis of urinary organic acids. 
Cobalamin C methylmalonic aciduria and ho- 
mocystinuria were diagnosed and later con- 
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firmed by complementation studies of her cul- 
tured fibroblasts. The patient was treated with 
methionine, 50 mg/kg of body weight every 24 
hours; hydroxycobalamin, 1 mg/kg of body 
weight every 24 hours; carnitine, 100 mg/kg of 
body weight every 24 hours; and betaine, 250 
mg/kg of body weight every 24 hours. 

Ophthalmic examination at 35 days of age 
disclosed a normal anterior segment, extraocu- 
lar movements, and pupillary reactions. A hy- 
peropia of +3.00 diopters was observed in both 
eyes. Scattered linear small blot hemorrhages 
were observed in the nasal aspect of the posteri- 
or pole, and pigment mottling was noted in the 
macular area of both eyes (Fig. 1). 

The patient developed progressive respira- 
tory distress with acidosis and recurrent hemol- 
ysis. She was transferred to the pediatric inten- 
sive care unit, where she continued to have 
hemolysis and coagulopathy and then devel- 
oped renal failure and hepatic dysfunction. She 
required continuous arteriovenous hemofiltra- 
tion succeeded by peritoneal dialysis. She had 
systemic hypertension controlled with cap- 
topril and hydralazine. Echocardiography at 
the age of 1 month disclosed poor biventricular 
function, and she was treated with digitalis. 

At the age of 2 months, she had a grand mal 
seizure and magnetic resonance imaging of the 
head disclosed communicating hydrocephalus. 
The intracranial pressure measured 315 mm 





Fig. 1 (Traboulsi and associates). Posterior pole of 
left eye at 35 days of age with areas of hypopigmenta- 
tion of the retinal pigment epithelium (between ar- 
rows). 
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H,0. A ventriculoperitoneal shunt was placed. 
Coincidentally with onset of hydrocephalus, 
she developed vertical and horizontal nystag- 
mus. She could not fix or follow targets and was 
exotropic. The anterior segment was normal. 
The appearance of the fundus was not changed. 
Rod and cone responses on electroretinography 
were reduced in both eyes. 

She was discharged at 11 weeks of age, but 
required revision of her shunt at 16 weeks of 
age. 

At the age of 6 months, foveal pigment 
clumping with surrounding relative hypopig- 
mentation was present in both eyes. Temporal 
pallor of the optic nerve was observed and 
retinal vessels were narrowed. 

At the age of 9 months, the nystagmus had 
decreased markedly. She fixated and followed 
with each eye. One month later, she was admit- 
ted to the hospital because of loss of appetite, 
increased truncal extension, and increased nys- 
tagmus. Revision of the ventriculoperitoneal 
shunt was performed with improvement of 
symptoms. 

Electroretinography was repeated at the age 
of 10 months, which showed improvement of 
both rod and cone responses. At that time, she 
had slightly unsteady paracentral fixation with 
low-frequency nystagmus, pale optic nerve 
heads temporally, and a mottled appearance of 
the retinal pigment epithelium in the macular 
area. 

The patient died suddenly at the age of 22 
months of a witnessed grand mal seizure. 


Material and Methods 


The eyes obtained at autopsy 14 hours after 
death were preserved in 4% buffered formalde- 
hyde. They were processed for both light and 
transmission electron microscopy. Portions of 
the eyes intended for electron microscopy were 
transferred to a phosphate-buffered solution of 
1% glutaraldehyde and 4% formaldehyde and 
were fixed overnight. 

The sections of the globe and optic nerve 
were routinely processed for light microscopy. 
Paraffin sections 8 um in thickness were stained 
with periodic acid-Schiff, Prussian blue, alcian 
blue (with and without hyaluronidase), colloi- 
dal silver (Bodian method), and hematoxylin 
and eosin. 

For transmission electron microscopy, the 
portions of the eyes were rinsed in phosphate 
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buffer and postfixed in phosphate-buffered 2% 
osmium tetroxide solution for two hours. The 
tissues were then washed with distilled water, 
dehydrated in graded series of acetone, and 
embedded in Epon/Araldite resins. 

Sections 1 wm in thickness were stained with 
paraphenylenediamine for phase-contrast mi- 
croscopy and for orientation for thin section- 
ing. The ultrathin sections were doubly stained 


with uranyl acetate and examined in an elec- 
tron microscope at 60 kV. 

Abnormal findings—Results of gross external 
examination of the globes were unremarkable. 
Two hundred forty serial sections passing 
through the plane of the pupil, macula, and 
optic nerve head of the right eye were studied 
by light microscopy. The anterior segment was 
unremarkable except for mild vacuolization of 





Fig. 2 (Traboulsi and associates). Top, Photoreceptors are lost and the outer 
nuclear layer is partially degenerated. Pigmented cells are observed sporadical- 
ly in the outer aspect of the retina (arrowhead). The retinal pigment is intact but 
has areas of depigmentation (arrows) (paraphenylenediamine, phase contrast, 
x 220). Bottom, High-power view illustrates the loss of inner and outer 
photoreceptors and thinning of the outer nuclear layer. Only infrequent stubs of 
inner segments remain (asterisk). The intact retinal pigment epithelium has 
extensive areas of depigmentation (arrows). Arrowhead indicates external 
limiting membrane (phenylenediamine, phase contrast X 520). 
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Fig. 3 (Traboulsi and associates). Ganglion cells in 
fovea and parafoveal areas are reduced to a single 
layer (hematoxylin and eosin, X 137). 


the iris pigment epithelium. A 3.3-mm area of 
photoreceptor cell degeneration was observed 
in the macula, starting about 1 mm temporal to 
the optic nerve. All of the outer and inner 
segments were absent, and the outer nuclear 
layer was reduced to an irregular single layer 
(Fig. 2). Minor gliosis and some clumps of 
pigment were observed in the outer aspect of 
the retina in this area. The retinal pigment 
epithelium was intact but had patchy areas of 
hyper- and hypopigmentation (Fig. 2). The 
nerve fiber and ganglion cell layers were mark- 
edly attenuated in the maculopapillary bundle 
area (Fig. 3). 

Starting at about 0.5 mm temporal to the 
optic nerve head, the sclera was moderately 





Fig. 4 (Traboulsi and associates). Top, Posterior sclera is thickened with 
deposition of mucopolysaccharide (arrows; alcian blue, x 34). Bottom, High- 
power view of separation of collagen bundles by mucopolysaccharide (alcian 


blue, X 343). 
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Fig. 5 (Traboulsi and associates). Top, Keratocyte with membrane-bound inclusions containing fibrillogranular 
material (asterisks); (X 24,000). Middle, Corneal endothelial cells are enlarged with numerous swollen 
mitochondria (arrows) and large clear vacuoles located between the cells (asterisks) and within the cytoplasm 
(arrowheads); (x 8,100). Bottom, Higher power of swollen mitochondria in endothelium (asterisks); (x 35,000). 
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thickened in an area measuring 6 mm in diame- 
ter (Fig. 4, top). The inner two thirds of the 
sclera was composed of large coarse collagen 
bundles and contained excessive deposits of 
mildly hyaluronidase and beta-galactosidase-— 
sensitive mucopolysaccharide (Fig. 4, bottom). 
With alcian blue, the staining reaction was 
greatest at pH 2.5 and was slightly less at pH 
1.0 and 0.4, indicating the mucopolysaccharide 
was weakly acidic and sulfated. The sclera nasal 
to the optic nerve head and the lamina cribrosa 
had similar but less intense deposits of the 
same material. Examination of longitudinal and 
transverse sections of the optic nerve disclosed 
mild diffuse atrophy, more marked temporally. 

Electron microscopy—Conjunctival fibrocytes 
contained dilated rough endoplasmic reticulum 
and some lipofuscin inclusions. The corneal 
epithelial cells contained numerous empty cy- 
toplasmic vacuoles measuring 0.6 to 0.7 wm in 
diameter. Larger empty vacuoles measuring up 
to 7 um in size were observed in the basal layer 
of the epithelium, and some contained granular 
material. Keratocytes displayed intracytoplas- 
mic inclusions with granular material similar to 
that in the epithelium (Fig. 5, top). Small 
amounts of more dense extracellular granular 
material were observed. Descemet’s membrane 
was intact and measured 4 pm in thickness. 
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Endothelial cells appeared distended and con- 
tained numerous swollen mitochondria (Fig. 5, 
middle and bottom). Large empty vacuoles 
were observed in the cytoplasm of and between 
endothelial cells (Fig. 5, middle). 

The two iris pigment epithelial layers con- 
tained large, mostly empty, cytoplasmic vacu- 
oles that were more prominent in the anterior 
layer (Fig. 6). Smaller vacuoles in both layers 
contained sparse granular material. Many of 
these smaller bodies had portions of cristae and 
were identified as swollen mitochondria. 

Ganglion cells in the macular area contained 
numerous small cytoplasmic vacuoles, some of 
which had granular material; the ganglion cells 
also contained some large spaces with granular 
and some membranous material (Fig. 7). The 
few remaining photoreceptor cells in the macu- 
lar area had markedly swollen mitochondria 
(Fig. 8, top). Macrophages containing aggre- 
gates of melanin and melanolipofuscin were 
scattered in the outer aspect of the retina in the 
area of photoreceptor cell atrophy (Fig. 8, bot- 
tom). 

Despite postmortem autolysis, the retinal 
pigment epithelium was intact and contained 
only a few pigment granules and sometimes 
melanolipofuscin granules; the cells contained 
numerous small and a few large vacuoles, some 





Fig.'6 (Traboulsi and associates). Large intracellular clear vacuoles in the dilator muscle cells (asterisks) and 


the iris pigment epithelium (arrows); (x 2,250). 
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Fig. 7 (Traboulsi and associates). Ganglion cell with large membrane-bound inclusion containing fibrillogran- 
ular material and large spaces (arrows) that contain granular and some membranous material (X 12,000). 


of which enclosed granular material. Bruch’s 
membrane and lamina choriocapillaris were 
unremarkable except for cytoplasmic vacuoles 
in pericytes and endothelial cells. 

The sclera was composed of collagen fibers 
measuring from 60 to 200 nm with a variable 


periodicity of 5 to 33 nm. Many scleral fibro- 
cytes had sparse cytoplasm and were distended 
by large membrane-bound vacuoles containing 
granular material and some lipid material (Fig. 
9, top). Collagen fibers were separated by large 
deposits of granular material in large areas (Fig. 
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Fig. 8 (Traboulsi and associates). Top, Outer aspect of retina with loss of photoreceptors and intraretinal 
macrophage (arrow) containing complex melanolipofuscin granules. Arrowhead indicates external limiting 
membrane (X 4,200). Bottom, High-power view of an intraretinal macrophage that contains polymorphic 


granules of melanin and melanolipofuscin (x 6,000). 





9, bottom). Uncommon sclerocytes contained 
fibrillogranular and electron-dense materials 
(Fig. 10, top) and multimembranous material 
(Fig. 9, bottom). The posterior sclera contained Methylmalonic aciduria with homocystinuria 
collagen fibers measuring 80 to 100 nm. results from at least three autosomal recessive 


Discussion 
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Fig. 9 (Trab 


inborn errors of intracellular cobalamin metab- 
olism. The cobalamin C form may be caused by 
deficiency of a cytoplasmic hydroxycobalamin 
reductase. This results in impaired synthesis of 
the two active forms of cobalamin and this 
leads to absence of adenosylcobalamin and 
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methylcobalamin. Adenosylcobalamin is a 
cofactor for methylmalonyl-CoA mutase and its 
absence leads to methylmalonic acidemia and 
aciduria. Methylcobalamin is a cofactor for me- 
thionine synthase (N; methyltetrahydrofolate, 
homocysteine methyltransferase), and its ab- 
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Fig. 10 (Traboulsi and associates). Top, High-power view of sclerocyte showing membrane-bound inclusions 
containing fibrillogranular material (asterisks); (x 15,000). Bottom, Multimembranous inclusions (arrow) were 
observed infrequently in sclerocytes (x 60,000). 


sence results in accumulation of homocysteine 
and its derivatives and decreased methionine. 

The cobalamin C type of methylmalonic aci- 
duria with homocystinuria usually manifests in 
patients during the first few weeks of life as 
failure to thrive, developmental delay, seizures, 


and megaloblastic anemia. Some manifest later 
during childhood as neurologic symptoms. The 
clinical findings in 15 patients with cobalamin 
C methylmalonic aciduria with homocystinuria 
have been tabulated. ! 

Ocular abnormalities in cobalamin C methyl- 
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malonic aciduria with homocystinuria included 
pigment mottling or granularity of the macula 
with progression to a bull’s-eye appearance in 
some patients.*” Peripheral and retinal changes 
taking a salt-and-pepper appearance were re- 
ported in two patients.** Disk pallor was ob- 
served in five patients.” The amplitude of the 
electroretinogram is decreased early in the 
course of the disease and there seems to be a 
predilection for involvement of cones.’ Most 
patients develop nystagmus in the first year of 
life, but some develop it later. The nystagmus is 
horizontal, of large amplitude and low velocity. 
Visual acuity is reduced to 20/200 or worse in 
most patients. Two patients with onset of symp- 
toms in childhood were reported to have nor- 
mal visual acuity.”’ Pupillary responses are 
generally normal but may be sluggish. Eyelid 
clonus, initially described by Cogan and associ- 
ates,’ has been reported in four patients.”” 
Ocular histopathologic characteristics of pa- 
tients with cobalamic C methylmalonic acidu- 
ria with homocystinuria have not been well 
studied. In one previous autopsy study, grossly 
normal-appearing optic nerves contained a few 
degenerating myelin sheaths on light microsco- 
py.” 
Several findings were noteworthy in our 
study. The atrophic maculopathy correlated 
with loss of photoreceptor cells. The retinal 
pigment epithelium was intact but had areas of 
reduced pigmentation. In the older child de- 
scribed by Robb and associates,’ areolar atro- 
phy of the retinal pigment epithelium was ob- 
served clinically. One can speculate that the 
retinal pigment epithelium would have degen- 
erated had our patient lived longer. In addition 
to the outer retinal degeneration, the number of 
ganglion cells was reduced in the area of distri- 
bution of the maculopapillary bundle, suggest- 
ing preferential involvement of the small gan- 
glion cells. Atrophy of the maculopapillary 
bundle correlated with temporal pallor of the 
optic nerve head that was observed clinically. 
Another striking abnormality was the thick- 
ening of the posterior sclera, which was caused 
by the accumulation of an alcian blue-positive 
material consistent with a weakly acidic and 
sulfated mucopolysaccharide. This process was 
most prominent in the temporal posterior sclera 
and, to a lesser extent, nasal to the optic nerve 
head and in the lamina cribrosa. Conn and 
associates” reported the clinicopathologic fea- 
tures of a patient who had deposition of muco- 
polysaccharide in the sclera that impinged on 
the choroid and led to changes in the adjacent 
retinal pigment epithelium. The postmortem 


observation of extensive mucopolysaccharide 
in the sclera prompted the study of sulfate 
incorporation in fibroblasts in tissue culture 
(unpublished data, G. H. Thomas, M.D.). Re- 
sults of these studies were normal and argued 
against any known systemic disorder with ex- 
cessive lysosomal storage of mucopolysaccha- 
ride. 

Electron microscopy in our patient disclosed 
diffuse storage of material in clear or granular 
cytoplasmic vacuoles in most ocular tissues. 
This was most prominent in the sclera where 
the granular material appeared to be secreted 
by sclerocytes. The inclusions may have repre- 
sented engorged lysosomes, which normally 
degrade mucopolysaccharides. Although an ab- 
normality of lysosomal cobalamin transport 
was considered the primary defect in the cobal- 
amin F form of methylmalonic aciduria and 
homocystinuria in one patient," this diagnosis 
was excluded in our patient by complementa- 
tion analysis. We do not have an explanation for 
the accumulation of mucopolysaccharides in 
the sclera of this patient with cobalamin C 
methylmalonic aciduria with homocystinuria, 
but interference with normal lysosomal func- 
tion and mucopolysaccharide metabolism sec- 
ondary to the primary metabolic abnormality in 
this disorder is a possibility. 

In addition to the apparent storage process, 
swollen mitochondria were observed in the 
corneal endothelium and degenerated mito- 
chondria were observed in the iris pigment 
epithelium. Although possibly a postmortem 
autolytic artifact, this swelling and degenera- 
tion may have represented mitochondrial dys- 
function secondary to the abnormal cobalamin- 
mediated metabolic processes, which take 
place partially in mitochondria. 


References 


1. Fenton, W. A., and Rosenberg, L. E.: Inherited 
disorders of cobalamin transport and metabolism. In 
Scariver, C. R., Beaudet, A. L., Sly, W. S., and Valle, 
D. (eds.): The Metabolic Basis of Inherited Disease. 
New York, McGraw-Hill, Inc., 1989, pp. 2065-2082. 

2. Shinnar, S., and Singer, H. S.: Cobalamin C 
mutation (methylmalonic aciduria and homocystin- 
uria) in adolescence. A treatable cause of dementia 
and myelopathy. N. Engl. J. Med. 311:451, 1984. 

3. Cogan, D. G., Schulman, J., Porter, R. J., and 
Mudd, S. H.: Epileptiform ocular movements with 
methylmalonic aciduria and homocystinuria. Am. J. 
Ophthalmol. 90:251, 1980. 

4. Robb, R. M., Dowton, S. B., Fulton, A. B., and 


280 AMERICAN JOURNAL OF OPHTHALMOLOGY 


March, 1992 





Levy, H. L.: Retinal degeneration in vitamin B12 
disorder associated with methylmalonic aciduria and 
sulfur amino acid abnormalities. Am. J. Ophthalmol. 
97:691, 1984. 

5. Mitchell, G. A., Watkins, D., Melancon, S., 
Rosenblatt, D. S., Geoffrey, G., Orquin, J., Homsy, 
M. B., and Dallaire, L.: Clinical heterogeneity in 
cobalamin C variant of combined methylmalonic 
aciduria and homocystinuria. J. Pediatr. 108:410, 
1986. 

6. Carmel, R., Bedros, A. A., Mace, J.W., and 
Goodman, S. I.: Congenital methylmalonic aciduria- 
homocystinuria with megaloblastic anemia. Obser- 
vations on response to hydroxycobalamin and on the 
effect of homocysteine and methionine on the deoxy- 
uridine suppression test. Blood 55:570, 1980. 

7. Dillon, M.J., England, J. M., Gompertz, D., 
Goodey, P. A., Grant, D. B., Hussein, H., Linnell, 
J. C., Matthews, D. M., Mudd, S. H., Newns, G. H., 
Seakins, J. W. T., Uhlendorf, B. W., and Wise, I. J.: 


Mental retardation, megaloblastic anemia, methyl- 
malonic aciduria and abnormal homocysteine metab- 
olism due to an error in vitamin B12 metabolism. 
Clin. Sci. Mol. Med. 147:43, 1974. 

8. Mamlok, R. J., Isenberg, J. N., Rassin, D. K., 
Norcross, K., and Tallan, H. H.: A cobalamin meta- 
bolic defect with homocystinuria, methylmalonic aci- 
duria and macrocytic anemia. Neuropediatrics 17:94, 
1986. 

9. Dayan, A. D., and Ramsey, R. B.: An inborn 
error of vitamin B12 metabolism associated with 
cellular deficiency of coenzyme forms of the vitamin. 
1 Neurol, Sci 23:117, 1974, 

10. Conn, H., Green, W. R, de la Cruz, Z., and 
Hillis, A.: Scleropachynsis maculopathy. Arch. Oph- 
thalmol. 100:793, 1982. 

11. Watkins, D., and Rosenblatt, D. S.: Failure of 
lysosomal release of vitamin B12. Anew complemen- 
tation group causing methylmalonic aciduria (Cb1F). 
Am. J. Hum. Genet. 39:404, 1986. 


OPHTHALMIC MINIATURE 
The organs of vision Selina was prepared to take oath she had not 
misapplied were, as her sister looked into them, an abyss of indefinite 
prettiness. The girl had sounded them before without discovering a con- 
science at the bottom of them, and they had never helped any one to find out 
anything about their possessor except that she was one of the beauties of 


London. 


Henry James, A London Life 


New York, Oxford University Press, 1989, pp. 53-54 
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Posterior scleritis was diagnosed in four 
adolescent boys. These patients represented a 
distinct subgroup of patients with posterior 
scleritis that differed from the adult variant 
by gender, lack of systemic disease, and ab- 
sence of the associated ocular findings often 
seen in the adult variant of the disorder. The 
four patients had diminished visual acuity, 
ocular pain, and exudative retinal detach- 
ments at initial examination. Fluorescein an- 
giography demonstrated multiple pinpoint 
leaks at the level of the retinal pigment epi- 
thelium in three patients with late-phase 
patchy staining of a mass-like lesion in one 
patient. B-scan ultrasonography demonstrat- 
ed choroidal and scleral thickening with in- 
creased acoustic density of the choroid in all 
patients. Systemic evaluation of these pa- 
tients disclosed no underlying disease. Clini- 
cal signs and symptoms resolved in three of 
the patients after treatment with low-dose, 
orally administered corticosteroid or noncor- 
ticosteroid anti-inflammatory medication. 
High systemic doses of corticosteroid in com- 
bination with noncorticosteroid anti-inflam- 
matory medication and local corticosteroid 
therapy was required to induce remission in 
one patient. All patients recovered good visu- 
al acuity. 


Posterior sCLeRiTIs is an inflammatory ocular 
disorder usually seen in middle-aged women 
who have a history of rheumatoid arthritis and 
concurrent anterior scleritis. It is an unusual 
entity that constituted only 3% of all scleritis 
variants in one large series.’ The scarcity of this 
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diagnosis may be in part caused by difficulty in 
recognizing the diverse external ocular and 
retinal manifestations of this disorder. Choroi- 
dal folds, a circumscribed fundus mass,’ exu- 
dative retinal detachments,*” retinal pigment 
epithelial detachments,’ and uveal effusion’ 
have been described. 

We examined four boys who had mild ocular 
pain and blurred visual acuity at initial exami- 
nation. The clinical findings included the fol- 
lowing: an exudative retinal detachment, an 
absence of vitreous or anterior chamber cells, 
thickening of the choroid and sclera on B-scan 
ultrasonography, and absence of orbital disease 
in all patients. 





Patients and Methods 





Three patients were seen over a two-year 
period at the Manhattan Eye, Ear and Throat 
Hospital; one patient was seen in the private 
office of one of us (L.A.Y.). All patients under- 
went a complete ophthalmic examination, in- 
cluding fluorescein angiography, B-scan ultra- 
sonography, and physical examination with 
serologic studies for systemic disease. The pa- 
tients were treated with low-dose, orally ad- 
ministered prednisone (Patient 1); orally ad- 
ministered noncorticosteroid antiinflammatory 
medication (Patients 2 and 3); or a combination 
of high-dose systemic corticosteroid, orally ad- 
ministered noncorticosteroid anti-inflamma- 
tory medication, and subtenon corticosteroid 
(Patient 4). Follow-up examinations were per- 
formed until resolution of disease was achieved 
and periodically thereafter. 


OO 


Case Reports 


$$ 


Case 1 

An 11-year-old, previously healthy white boy 
complained of a dark spot in the vision of his 
right eye with ocular discomfort and headache. 
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He had no history of trauma. His best-corrected 
visual acuity was R.E.: 20/30 and L.E.: 20/20. 
His pupillary reactions were normal. Proptosis 
was not observed and ocular motility was nor- 
mal. Results of slit-lamp biomicroscopy of both 
eyes were normal. Fundus examination of the 
right eye demonstrated an 8-disk-diameter 
oval, discrete exudative retinal detachment in 
the macula. No cells were observed in the 
vitreous and the optic nerve appeared normal. 
Results of examination of the left fundus were 
normal. B-scan ultrasonography showed thick- 
ening of the choroid and sclera with increased 
acoustic density of these structures and fluid in 
the episcleral space. Fluorescein angiography 
of the right eye disclosed multiple pinpoint 
leaks at the level of the retinal pigment epitheli- 
um at the superior aspect of the exudative 
detachment, with later fluorescein filling of the 
detachment (Fig. 1). Fluorescein staining of the 
optic nerve head occurred in the late phase of 
the angiogram. A pediatric examination was 
conducted including serologic evaluation (anti- 
nuclear antibody, rheumatoid factor, erythro- 
cyte sedimentation rate, complete blood cell 
count, and Venereal Disease Research Labora- 
tory), the results of which were within normal 
range. The patient was treated with orally ad- 
ministered prednisone, 5 mg daily, which rap- 
idly alleviated symptoms. Two weeks after the 





Fig. 1 (Wald and associates). Case 1. Fluorescein 
angiogram of the right eye shows multiple pinpoint 
spots of dye leakage and pooling of fluorescein in the 
subretinal space. Note staining of the nerve head. 


initial examination, the patient’s retinal de- 
tachment had resolved, but with some granu- 
larity of the retinal pigment epithelium in the 
macula. There was no recurrence over a 12- 
month follow-up. 


Case 2 

A 14-year-old Hispanic boy had blurred vi- 
sion and mild pain in the right eye at initial 
examination. He had no history of systemic 
disease or trauma. His best-corrected visual 
acuity was R.E.: 20/70 and L.E.: 20/20. Pupil- 
lary responses were normal. Ocular motility 
was normal and no proptosis was observed. 
Results of slit-lamp biomicroscopy of both eyes 
were normal. Examination of the right fundus 
showed a 5-disk-diameter exudative retinal de- 
tachment of the macula (Fig. 2). No vitreous 
cells were observed. The left fundus was nor- 
mal in appearance. Fluorescein angiography of 
the right eye disclosed a swirl of multiple pin- 
point leaks at the level of the retinal pigment 
epithelium centered around the fovea (Fig. 3). 
The fluorescein dye ascended in the subretinal 
space as the detachment filled with dye (Fig. 4). 
Staining of the optic nerve head was found late 
in the fluorescein study. B-scan ultrasono- 
graphy demonstrated diffuse thickening and 
increased acoustic density of the choroid and 
sclera with fluid in the episcleral space. Pediat- 





Fig. 2 (Wald and associates). Case 2. Clinical photo- 
graph of the right fundus demonstrates the exudative 
macula detachment. 
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Fig. 3 (Wald and associates). Early-phase fluoresce- 
in angiogram of the eye in Figure 2, disclosing the 
circular pattern of pinpoint leakages. 


ric examination including serologic studies (an- 
tinuclear antibody, fluorescent treponemal an- 
tibody-absorption, rheumatoid factor, 
erythrocyte sedimentation rate, and complete 
blood cell count) disclosed no systemic disease. 
The patient was treated with orally adminis- 
tered ibuprofen, 400 mg, four times daily. Four 
weeks after initial examination, his best-cor- 
rected visual acuity had returned to 20/20, 
with resolution of the discomfort and the reti- 
nal detachment. There was no recurrence over a 
16-month follow-up. 


Case 3 

A 12-year-old Hispanic boy had a painful, 
injected right eye and diminished vision of one 
week’s duration. He had no history of trauma or 
systemic disease. His best-corrected visual acu- 
ity was R.E.: 20/50 and L.E.: 20/20. Pupillary 
responses were normal. Ocular motility was 
normal and proptosis was not present. Slit- 
lamp biomicroscopy of the right eye disclosed 
injection of the conjunctiva and deeper epi- 
scleral vessels, without anterior chamber reac- 
tion or corneal involvement; the left eye ap- 
peared normal. Posterior segment examination 
disclosed a clear vitreous in both eyes. The 
right eye had edema of the nerve fiber layer 
surrounding the optic nerve head and a shallow 
exudative detachment of the macula. Subreti- 
nal fluid extended from the nerve head to below 





Fig. 4 (Wald and associates). Later-phase angio- 
gram of the eye in Figure 2, demonstrating the swirl 
of fluorescein dye ascending in the subretinal space. 


the inferior vascular arcades. The left fundus 
had an abnormal internal limiting membrane 
light reflex and optic nerve head hyperemia. 
B-scan ultrasonography demonstrated thicken- 
ing and increased acoustic density of the cho- 
roid and sclera of both eyes (Fig. 5). Fluorescein 
angiography of the right eye demonstrated mul- 
tiple leakages in a band-like distribution across 
the posterior pole (Fig. 6) with late filling of the 
exudative detachment and staining of the optic 
nerve head. The left eye also demonstrated late 
fluorescein staining of the optic nerve head. 
Results of a pediatric examination including 
physical examination, thoracic radiography, 
complete blood cell count, angiotensin-con- 
verting enzyme, rheumatoid factor, Lyme dis- 
ease titer, HLA-B27, and Venereal Disease Re- 
search Laboratory disclosed no systemic 
disease. The patient was treated with ibupro- 
fen, 400 mg, four times daily. Discomfort re- 
solved within one week, with slower resolution 
of the exudative retinal detachment over sever- 
al weeks. There was no recurrence over a six- 
month follow-up. 


Case 4 

A 10-year-old, previously healthy white boy 
complained of pain, redness, and blurred vi- 
sion in his right eye. The patient had been hit 
by a soccer ball on the right side of his head one 
week earlier. On examination his best-correct- 
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ed visual acuity was R.E.: 20/200 and L.E.: 
20/20. Pupillary responses were normal. Ocu- 
lar motility was normal, but mild proptosis of 
the right eye was present. Slit-lamp biomicros- 
copy of the right eye disclosed diffuse injection 
of the conjunctiva and deeper episcleral vessels 
with a subconjunctival hemorrhage, an acellu- 
lar aqueous, and shallowing of the anterior 
chamber angle on gonioscopy. Results of ante- 
rior segment examination of the left eye were 
normal. Intraocular tension was 12 mm Hg in 
both eyes. Ophthalmoscopy of the right eye 
disclosed a clear vitreous. A dark subretinal 
mass was noted nasal to the optic nerve head 
with subretinal fluid extending temporally and 
superiorly, with a bullous detachment inferior- 
ly. The left fundus was normal in appearance. 
B-scan ultrasonography demonstrated subreti- 
nal fluid and diffuse thickening of the choroid 
and sclera, with a marked increase in acoustic 
density nasally. Results of ultrasonography of 
the left eye were normal. Fluorescein angiogra- 
phy disclosed no early hyperfluorescence, but 
there was late patchy staining of the mass. A 
computed tomographic scan was obtained for 
orbital imaging, which disclosed no orbital 
mass lesion or infiltration. Results of a medical 
examination including serologic studies for col- 
lagen vascular and inflammatory disease were 
negative. A treatment regimen of high-dose 
orally administered prednisone (60 mg daily) 
with prednisolone acetate eyedrops was initiat- 


Fig. 5 (Wald and associates). Case 3. 
B-scan ultrasound of the right eye 
shows a shallow retinal detachment in 
the peripapillary region (open arrow), 
and marked thickening of the choroid 
(closed arrow). 


ed, resulting in improvement of visual acuity to 
20/20 and resolution of the subretinal fluid and 
mass within ten days. Six months after resolu- 
tion, pain and exudative retinal detachment 
recurred. Treatment with prednisone (60 mg 
daily) successfully induced a remission. Over 





Fig. 6 (Wald and associates). Case 3. Early-phase 
fluorescein angiogram of the right eye demonstrates 
a band-like area of pinpoint leaks at the level of the 
retinal pigment epithelium. Note staining of the 
nerve head. 
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the ensuing several months, several exacerba- 
tions of the serous retinal detachment coincid- 
ed with the attempted taper of treatment with 
prednisone. Eventually, a posterior subtenon 
methylprednisolone acetate injection (80 mg) 
and orally administered indomethacin (75 mg, 
twice daily) were added to the regimen. This 
led to a rapid resolution of pain and subretinal 
fluid. Again, six months after complete remis- 
sion, another episode of disease was encoun- 
tered. This recurrence was treated with predni- 
sone, 60 mg daily, which resulted in rapid 
resolution. The visual acuity at last follow-up 
examination was 20/20, but with a subjective 
degradation in vision quality compared with 
the fellow eye. Residual areas of pigmentary 
clumping in the nasal retina and mottling of the 
retinal pigment epithelium in the posterior pole 
were observed. No recurrence of disease was 
seen over a ten-month follow-up. 


e 


Results 


a 


A lesion simulating a choroidal mass was 
found in the fundus of one of our patients (Case 
4). Fluorescein angiography demonstrated mul- 
tiple pinpoint leaks at the level of the retinal 
pigment epithelium with pooling in the subreti- 
nal space in three patients and patchy staining 
at the area of the mass lesion in one patient 
(Case 4). B-scan ultrasonography disclosed 
choroidal and scleral thickening in all patients. 
In one patient (Case 3), the findings were bilat- 
eral, but asymmetric. Results of serologic eval- 
uation were negative in all patients. 

Follow-up ranged from eight to 18 months. 
Three of the patients had rapid response to 
either low-dose orally administered corticoste- 
roids, or noncorticosteroid anti-inflammatory 
therapy. One patient (Case 4) had a prolonged 
course of disease. The final visual acuity in each 
patient was 20/20, although one patient (Case 
4) had subjective decrease in vision quality. 





Discussion 





Posterior scleritis is uncommon in children.” 
The age distribution of patients with this disor- 
der is large, with the youngest patients being 8 
years old** and the oldest being 87 years old.’ A 
West Indian cohort of five patients with an 
average age of 19 years has been described.’ 
Unlike anterior scleritis, in which there is a 


clear female predominance,’ the gender associ- 
ation is less clear for posterior scleritis. In the 
two largest series of patients with posterior 
scleritis, 67%? and 60%‘ of the patients were 
female. Another study described eight of nine 
patients to have been male, with an average age 
of 37 years, and with the youngest patient being 
14 years old.’ Our series of four boys was 
unusual in that their ages at initial examination 
were between 10 and 14 years. 

The differential diagnosis includes idiopathic 
central serous chorioretinopathy, Harada’s dis- 
ease, traumatic retinal pigment epitheliopathy, 
and neoplastic infiltration of the choroid. 

Idiopathic central serous chorioretinopathy 
manifests with a localized serous exudative 
retinal detachment usually in white males with 
an age range of 20 to 45 years.” Typically, only 
one leaking spot is seen on fluorescein angiog- 
raphy, and only about 2% of eyes manifest 
more than four leaks.” The relatively young 
age, the complaint of eye pain, the angio- 
graphic appearance of innumerable pinpoint 
leaks with late staining of the optic nerve head, 
the thickening of the sclera and choroid on 
ultrasonography, and the rapid response to 
treatment with anti-inflammatory medication 
found in our group of patients were not consis- 
tent with the diagnosis of idiopathic central 
serous chorioretinopathy. One study described 
a 7-year-old girl in whom idiopathic central 
serous chorioretinopathy had been diagnosed.” 
The patient had an exudative retinal detach- 
ment that was caused by multiple leaks at the 
level of the retinal pigment epithelium. No 
treatment was administered, and the subretinal 
fluid resolved completely within one month, 
with some residual mottling of the retinal pig- 
ment epithelium in the macula area. The au- 
thors did not describe ocular pain or the results 
of ultrasonography. The age, ophthalmoscopic 
appearance, angiographic findings, and disease 
course were similar to those in our group of 
patients, and may represent the same disorder. 

Harada’s disease generally develops in mid- 
dle-aged, dark-pigmented patients with Ameri- 
can Indian or Oriental origins, but it may devel- 
op infrequently in younger patients. As in our 
group of patients, patients with Harada’s dis- 
ease have exudative retinal detachments caused 
by multiple pinpoint leaks at the level of the 
retinal pigment epithelium.” Thickening of the 
choroid and sclera is also seen in Harada’s 
disease but, in contrast to our patients, these 
patients exhibit low to medium acoustic density 
of the choroid on ultrasonography.” Patients 
afflicted with Harada’s disease have systemic 
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complaints such as headache, malaise, and nau- 
sea. These findings were not seen in our pa- 
tients. Vitreous cells and anterior chamber cell 
and flare are observed and may be marked. It 
seems doubtful that our patients had Harada’s 
disease because of these differences. 

An important consideration in children who 
have exudative retinal detachments at initial 
examination is infiltration with leukemic or 
lymphoma cells.” There are systemic manifes- 
tations before the choroidal involvement, 
which were clearly not present in our four 
patients. Posterior scleritis can mimic the ap- 
pearance of a tumor. This manifestation was 
seen in Case 4. 

The four patients in our study appeared to 
have posterior scleritis, an entity usually not 
found in the pediatric population. The clinical 
features included mild ocular pain with de- 
creased visual acuity, a posterior pole exuda- 
tive retinal detachment with multiple pinpoint 
leaks at the level of the retinal pigment epitheli- 
um on fluorescein angiography (seen in three of 
our four patients), and a thickened choroid and 
sclera with high acoustic density on ultrasono- 
graphy. Intraocular inflammation was not seen 
in these patients. Orbital disease was not ob- 
served (Patient 4 had mild proptosis, but a 
normal orbital computed tomographic scan). 
The four patients were adolescent boys of di- 
verse racial backgrounds. Three of the patients 
experienced rapid and complete resolution of 
symptoms with minimal intervention, but one 
patient (Case 4) had a prolonged disease course 
with exacerbations and relapses. All patients 
recovered excellent visual acuity after treat- 
ment, although one patient had a subjective 
degradation of vision quality. 
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Comparison of Surgical Methods in the Treatment 


of Dissociated Vertical Deviation 





Mary Beth Esswein, M.D., Gunter K. von Noorden, M.D., and Amy Coburn, M.D. 


The effectiveness of 3- to 5-mm recession of 
the superior rectus muscle with and without 
posterior fixation sutures was compared with 
7- to 9-mm superior rectus muscle recessions 
in 228 patients with dissociated vertical devi- 
ation. We examined the patients at intervals 
ranging from six months to three years, and 
the results were classified as corrected, im- 
proved, or failed. Superior rectus muscle re- 
cessions of 3 to 5 mm were the least successful 
treatment. When 3- to 5-mm recession was 
combined with posterior fixation, the short- 
term results were more encouraging but the 
failure rate after three years was nearly the 
same in both groups (59% and 55%, respective- 
ly). The best results (P = .021) were achieved 
with 7- to 9-mm recessions. After three years 
the dissociated vertical deviation of most pa- 
tients treated with this technique remained 
corrected or improved. 


Å pissociATED VERTICAL DEVIATION is charac- 
terized by a spontaneous supraduction of either 
eye when the patient is fatigued or daydream- 
ing or when fusion is artificially interrupted. 
Excycloduction of the deviated eye, abduction, 
and latent or manifest latent nystagmus are 
frequently associated with the vertical misa- 
lignment. The condition is usually bilateral and 
asymmetric. Surgical procedures are indicated 
when the supraduction causes a conspicuous 
defect in appearance. 

Among the surgical procedures described for 
the treatment of dissociated vertical deviation 
are the following: resection of the inferior rec- 
tus muscle,’ conventional recession of the supe- 


Accepted for publication Dec. 16, 1991. 

From the Cullen Eye Institute, Baylor College of Medi- 
cine and the Ophthalmology Service, Texas Children’s 
Hospital, Houston, Texas. 

Reprint requests to Gunter K. von Noorden, M.D., 
Department of Ophthalmology, Texas Children’s Hospi- 
tal, Houston, TX 77030. 


rior rectus muscle,” large recession of the supe- 
rior rectus muscle,’ weakening or anterior 
tendon displacement of the inferior oblique 
muscle,‘ recession of the superior rectus muscle 
combined with resection of the inferior rectus 
muscles,’ and retroequatorial myopexy alone or 
in combination with recession of the superior 
rectus muscle. With few exceptions,’* compar- 
ative data concerning the effectiveness of the 
various procedures or the long-term stability of 
the surgical results have not been well studied. 
We compared the effects of the following three 
commonly performed surgical procedures: (1) 
3- to 5-mm recession of the superior rectus 
muscle, (2) 3- to 5-mm recession of the superior 
rectus muscle combined with retroequatorial 
myopexy 11 to 13 mm posterior to the muscle 
insertion, and (3) 7- to 9-mm recession of the 
superior rectus muscle. 


Patients and Methods 





We reviewed the surgical records of the Oph- 
thalmology Service at Texas Children’s Hospi- 
tal from 1972 to 1990. Patients treated for 
dissociated vertical deviation were selected for 
study. The patients were divided into the fol- 
lowing three groups: (1) those treated with 3- to 
5-mm recession of the superior rectus muscle, 
(2) those treated with 3- to 5-mm recession of 
the superior rectus muscle combined with a 
posterior fixation suture, or (3) those treated 
with 7- to 9-mm recession of the superior rectus 
muscle. With few exceptions, 3- to 5-mm reces- 
sion of the superior rectus muscle was the 
preferred procedure from 1972 through 1979. 
Between 1979 and 1984 we added a posterior 
fixation suture to the superior rectus muscle 
recession. From 1985 to the present, a 7- to 
9-mm superior rectus muscle recession without 
posterior fixation suture was used almost exclu- 
sively. The amplitudes of dissociated vertical 
deviation were similarly distributed in each 


group. 
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We excluded 15 patients with dissociated 
vertical deviation whom we treated only with 
posterior fixation sutures of the superior rectus 
muscle because of a previously reported failure 
rate of 70% with this method.’ Additionally, we 
excluded patients who were monitored less 
than six months, those who had undergone 
previous surgical procedures or surgical proce- 
dures on both eyes for dissociated vertical devi- 
ation, and those who had undergone surgical 
procedures in the same operative session for 
other forms of strabismus. 

Two hundred twenty-eight patients fulfilled 
the criteria for inclusion in the study. Sixty- 
seven patients underwent 3- to 5-mm recession 
of the superior rectus muscle, 75 underwent 3- 
to 5-mm recession combined with posterior 
fixation sutures, and 86 underwent 7- to 9-mm 
recession of the superior rectus muscle. Nine- 
millimeter recession of the superior rectus mus- 
cle was reserved for patients with deviations 
larger than 20 prism diopters. We performed an 
8-mm recession for deviations ranging from 10 
to 20 prism diopters and a 7-mm recession for 
deviations measuring less than 10 prism diop- 
ters. At the time of the surgical procedures, 
patients ranged in age from 2 to 49 years, witha 
mean age of 7 years. Although dissociated ver- 
tical deviation is usually bilateral, the defect is 
usually more pronounced in the nonpreferred 
eye. In such instances we operated on the non- 
preferred eye. There were 125 female (55%) 
and 103 male (45%) patients. All operations 
were performed by one of us (G.K.v.N.). Pre- 
and postoperative measurements were ob- 
tained by an orthoptist and confirmed by one of 
us (G.K.v.N.). The alternate prism cover test 
was used to measure dissociated vertical devia- 
tion*P*® when there was adequate fixation. The 
Krimsky test was used with young children or 
in instances of impaired vision. The amplitude 
of the dissociated vertical deviation was distin- 
guished from true hypertropia by measuring 
the hypotropic shift in the fellow eye as increas- 
ing base-down prisms were placed before the 
eye with the vertical deviation during alternate 
cover testing. Particular care was taken to dis- 
tinguish dissociated vertical deviation from 
overaction of the inferior oblique muscle.**"”) 

We analyzed distance measurements with the 
eyes in primary position. The surgical outcome 
was defined as corrected when the dissociated 
vertical deviation was not present under nor- 
mal conditions of binocular vision as deter- 
mined by observation of the parents, or, age 
permitting, by the patient and confirmed by the 


orthoptist and surgeon during postoperative 
office visits. If the deviation occurred less fre- 
quently, or remained manifest but decreased to 
a cosmetically acceptable angle, it was consid- 
ered improved. If there was minimal or no 
change in the amplitude or control of the devia- 
tion resulting in cosmetically unacceptable ap- 
pearance, the surgical outcome was deemed a 
failure. The surgical results of each patient 
were categorized as corrected, improved, or 
failed at four to seven months, ten to 14 
months, 22 to 26 months, and 34 to 38 months 
postoperatively. After 38 months the number of 
patients still monitored by us was too small to 
permit statistically significant studies. 


Results 


The best long-term results were obtained in 
the group who underwent a 7- to 9-mm reces- 
sion of the superior rectus muscle (Table). Six 
months postoperatively, the condition was cor- 
rected or improved in 74 of 86 patients (86%) 
who were operated on and this success rate 
diminished only slightly after one year (80%), 
two years (77%), and three years (72%). 

The dissociated vertical deviation of 65 of 75 
patients (87%) was either corrected or im- 
proved at the six-month visit after recession 
combined with posterior fixation. However, 
this initial success rate was deceptive because 
three years postoperatively, the surgical out- 
comes of 21 of 38 patients (55%) were classified 
as failures. 

The least satisfactory results were observed 
after a 3- to 5-mm recession of the superior 
rectus muscle. After six months, the dissociated 
vertical deviation of 43 of 67 patients (64%) 
was either corrected or had improved. After 
three years, the dissociated vertical deviation of 
only 14 of 34 patients (41%) was corrected or 
improved, giving a late failure rate of 59%. 

We used the chi-squared test for contingency 
tables” to determine the statistical significance 
between the means of each group. At the six- 
month follow-up there was no significant dif- 
ference in surgical success between the group 
treated with 3- to 5-mm recession combined 
with posterior fixation and the group treated 
with 7- to 9-mm recession of the superior rectus 
muscle (X° = .013, P = .909). The group treated 
with 7- to 9-mm recession of the superior rectus 
muscle had a significantly higher success rate 
than groups treated by other methods (P = 
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TABLE 


RESULTS OF SURGICAL CORRECTION OF DISSOCIATED VERTICAL DEVIATION 


DC eee 


POSTOPERATIVE OBSERVATION 


22-26 MONTHS 
(126 PATIENTS) 


35-38 MONTHS 
(104 PATIENTS) 


PROCEDURE CORRECTED IMPROVED FAILED CORRECTED IMPROVED FAILED CORRECTED IMPROVED FAILED CORRECTED IMPROVED FAILED 


4-7 MONTHS 10-14 MONTHS 
(228 PATIENTS) (187 PATIENTS) 
SURGICAL 
3- to 5-mm 
recession 23 20 24 8 18 
3- to 5-mm 
recession 
and posterior 
fixation 41 24 10 22 20 
7- to 9-mm 
recession 46 28 12 31 29 


21 8 11 17 6 8 20 
23 12 16 18 6 11 21 
15 20 14 10 13 10 9 


ee SD 


021) at the three-year follow-up. Long-term 
follow-up is important, therefore, to assess re- 
sults by different surgical methods in the treat- 
ment of dissociated vertical deviation. 


I 


Discussion 


Ea 


Large superior rectus muscle recession (7 to 9 
mm) is the most effective method of the three 
commonly performed surgical procedures for 
dissociated vertical deviation. This treatment 
was described by Braverman and Scott,” who 
increased the amount of recession according to 
the size of the deviation, but described only 
three patients in the 7- to 9-mm category. 
Earlier one of us (G.K.v.N.) described correc- 
tion or improvement in 22 of 25 patients (88%) 
who underwent conventional recession com- 
bined with posterior fixation after a mean fol- 
low-up of 19 months.’ This procedure, howev- 
er, was abandoned because the surgical 
outcomes of 12 of the 22 patients (55%) were 
eventually classified as failures. Unacceptable 
results also have been described after other 
surgical procedures for the treatment of dissoci- 
ated vertical deviation. Posterior fixation alone 
has little effect on dissociated vertical devia- 
tion.” Resections of the inferior rectus muscle 
may cause restriction of elevation and narrow- 
ing of the palpebral fissures.” 

Postoperative hypotropia developed in six of 
the 228 patients. Three patients had a moderate 
overaction of the superior oblique muscle in the 
involved eye. One of these three patients had a 
preoperative hypotropia in addition to a large 


dissociated vertical deviation. In the other two 
patients, a primary hypotropia may have been 
obscured by the dissociated deviation and did 
not become manifest until the dissociated devi- 
ation was surgically controlled. None of these 
three patients had undergone a 7- to 9-mm 
recession of the superior rectus muscle. In the 
three remaining patients, hypotropia devel- 
oped after 7- to 9-mm recession. This hypotro- 
pia was no longer present at the six-month 
follow-up examination in two patients. In the 
third patient, a persistent asymptomatic hypo- 
tropia of three prism diopters remained but did 
not require further treatment. 

A blepharoptosis of 2 mm or less developed 
after conventional recession of the superior 
rectus muscle with posterior fixation in one 
patient and after a 9-mm recession in another 
patient. It is possible that minor trauma oc- 
curred to the levator palpebrae superioris mus- 
cle during isolation and recession of the superi- 
or rectus muscle. Neither recession required 
surgical correction. Helveston™ suggested that 
large recessions of the superior rectus muscle 
will cause eyelid retraction. We did not observe 
this complication in our study. 

Recessions of the superior rectus muscle of as 
much as 9 mm, which is likely to cause an 
overcorrection in other forms of cyclovertical 
strabismus, induced a persistent hypotropia in 
only one patient. Similarly, we did not find any 
limitation of elevation after large recessions. 
Braverman and Scott’ suggested that the superi- 
or rectus muscles may be hypertonic in dissoci- 
ated vertical deviation and can rotate the eye 
normally even after a large recession. 

Although large superior rectus muscle reces- 
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sions gave the best results, a 28% failure rate 
was still found at the three-year follow-up 
point. Twenty-seven patients whose surgical 
treatments were classified as failures during 
various follow-up time periods underwent a 
second procedure consisting of 4-mm inferior 
rectus muscle resection. These patients were 
monitored for an average of 13 months. After 
this second procedure, the vertical deviation of 
24 of 27 patients (89%) was improved or cor- 
rected. Because recessions of 7 to 9 mm did not 
correct the vertical deviation of all patients, it is 
possible that even larger amounts of recession 
are required. Jampolsky’ advocated superior 
rectus muscle recessions of 10 mm or greater, 
but there are no long-term reports. 
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OPHTHALMIC MINIATURE 
He did not curse: his desperate fury was beyond words; but his breath 
came and went with a fast ah-ah-ah sound in his throat and it seemed to 
him that his eyeballs were being drawn back and back into his skull, turning 
further and further until the cords that drew them reached the snapping 


point. 


William Faulkner, Flags in the Dust 


New York, Random House, 1973, p. 250 
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Excimer Laser Intrastromal Keratomileusis 
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L. Buratto, M. Ferrari, and Paolo Rama, M.D. 


We studied 30 eyes in 22 patients with se- 
vere myopia who underwent myopic kerato- 
mileusis combined with excimer laser refrac- 
tive correction. The goals of the study were to 
evaluate the efficacy of the procedure in de- 
creasing myopia, to assess the response of the 
cornea to intrastromal photoablation, and to 
examine the relationship between the number 
of laser pulses and the refractive correction 
achieved. The patients were observed for six 
months. The technique demonstrated a 
marked refractive reduction (from 171.875 + 
3.32 diopters to —2.125 + 1.40 diopters) and an 
excellent corneal response to photoablation. 
An average decrease of 7.63 diopters was ob- 
served in keratometry readings. No marked 
change in the degree of astigmatism was ob- 
served after the procedure. Intrastromal haze 
was observed biomicroscopically in three of 
30 eyes (10%). Postoperative best-corrected 
visual acuity remained at the preoperative 
level in 22 eyes (74%), improved in five eyes 
(16%), and declined in three eyes (10%). At the 
end of the follow-up period, uncorrected visu- 
al acuity was 20/50 or better in three of 30 
treated eyes (10%) and 20/100 or better in 25 of 
30 treated eyes (83.3%). No intraoperative 
complications were observed, but the follow- 
ing postoperative complications were seen in 
seven of 30 (23.2%) eyes: four eyes (13.3%) 
developed irregular astigmatism, one eye 
(3.3%) had poor night vision, and two eyes 
(6.6%) had irregularities in Bowman’s mem- 
brane. The operation was repeated with ho- 
moplastic material in one of the two eyes with 
Bowman’s membrane irregularities after six 
months, because of central alterations in Bow- 
man’s membrane. 
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Keratomiteusis was introduced in 1964 by 
Barraquer’ to correct varying degrees of myopic 
ametropia. The technique had the following 
intraoperative and postoperative problems: dif- 
ficulty in executing a proper primary keratecto- 
my with a microkeratome, difficulty in obtain- 
ing a suitable refractive cut with the cryolathe, 
and changes in corneal tissue structure after 
freezing of the lenticule.'* In 1983, Krumeich’ 
described a technique called nonfrozen planar 
keratomileusis, which permitted operations 
without freezing, thus markedly reducing cor- 
neal trauma. The use of the excimer laser to 
ablate corneal tissue to correct refractive error 
was previously described.** This laser uses 193- 
nm ultraviolet emissions to remove tissue pre- 
cisely and homogeneously. 

Our experience with planar keratomileusis 
and the use of the excimer laser in treating mild 
and moderate myopia led to the idea of joining 
these two techniques and instruments to take 
advantage of the high corrective capacity of 
keratomileusis and the excimer laser’s preci- 
sion in tissue removal. Our aim was to over- 
come the technical difficulties associated with 
the refractive incision of both the cryolathe and 
the nonfrozen keratomileusis technique,’ and 
thus to achieve an accurate, reproducible, and 
predictable surgical result. 





Subjects and Methods 





We examined 30 eyes in 22 patients (ten men 
and 12 women). The average age of the patients 
was 34 years (range, 18 to 50 years). All pa- 
tients had severe myopia (= 10 diopters) that 
could not be corrected with spectacles or con- 
tact lenses and had stable refractions for at least 
one year. Patients with preexisting anterior or 
posterior segment diseases and those with a 
corneal thickness of less than 450 ppm were 
excluded. All surgical candidates were educat- 
ed about the risks and benefits of the procedure, 
and all provided informed consent. Bilateral 
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operations were performed in eight eyes, witha 
minimum of four months between the first and 
second operations. 

The nonfrozen planar keratomileusis tech- 
nique was performed using the BKS 1000 set 
(Barraquer-Krumeich-Swinger set, Eye Tech, 
Balzers, Liechtenstein). The refractive cut was 
made by using the Excimed UV 200 Excimer 
Laser (Summit Technology, Waltham, Massa- 
chusetts). The laser used argon fluoride gas to 
produce a wavelength of 193 nm, a repetition 
rate of 10 Hz, a fluence at the corneal plane of 
180 mJ/cm*, and an optical zone varying from 
3.5 to 4.5 mm. Photorefractive keratectomy 
software was used for the regulation of the laser 
pulses (Summit Technology). This program 
limited the maximal dioptric refractive correc- 
tion per treatment to 9.9 diopters. To achieve 
corrections of 10 diopters or more, two consec- 
utive treatments were necessary with cumula- 
tive effects. 

Preoperatively, 1% pilocarpine was adminis- 
tered and the optical axis was carefully marked 
with gentian blue. The procedures were per- 
formed with the patients under general anes- 
thesia. On the basis of the eye’s keratometric 
values, the suction ring was chosen as follows: 
ring 3 for values < 43.25 diopters, ring 4 for 
values from 43.25 to 44.00 diopters, ring 5 for 
values from 44.25 to 46.00 diopters, and ring 6 
for values > 46.00 diopters. Surgical tonometer 
and planometer readings were taken before 
performing the primary keratectomy with the 
microkeratome. A 0.30-mm plate was used to 
shave a keratomileusis cap of approximately 
300 um in thickness and 8.5 mm in diameter, as 
measured by the micrometer. After the cap was 
removed, the bed was irrigated under pressure 
from the 12 o'clock to six o'clock position with 
a syringe containing 0.9% NaCl solution to 
remove epithelial waste. The eye was then cov- 
ered with a glass cup to prevent dehydration 
and to protect it. The excimer laser’s computer 
operating program was set, on the basis of 50% 
of the desired dioptric correction. The excimer 
laser was placed in the operating room so that 
the cap was immediately treated after it was 
removed from the eye. The laser treatment was 
performed on the excised corneal cap in 28 of 
30 eyes. The cap was laid out on a hard-rubber 
support and was carefully dried with a Weck 
spear (Weck-Cel surgical spear, Xomed, Inc., 
Jacksonville, Florida). After accurate centration 
of the helium-neon laser aiming beam on the 
marked optical zone, the laser program was 
executed and the photoablation was performed 


under operating microscope surveillance. The 
second additive ablation was performed in an 
identical fashion. The laser-treated keratecto- 
mized cap was then repositioned on the receiv- 
ing corneal bed and sutured with a single run- 
ning antitorque 10-0 nylon suture. In two of 30 
eyes, in situ photoablation was performed 
whenever the primary cap had a thickness of 
less than 250 um. Several drops of 0.9% NaCl 
solution were instilled to moisten the bed, and 
the eye was covered with the glass cup while 
the patient was moved under the laser on the 
operative bed. The in situ technique involved 
direct excimer laser ablation of the exposed 
stroma after the keratectomy cap was removed 
and the bed was carefully dried. The untreated 
cap was then sutured in place as described 
above. 

The primary keratectomy caps averaged 8.69 
mm in diameter (range, 8.27 to 9.05 mm) and 
295.4 um in thickness (range, 240.2 to 350.6 
um). In all eyes, the excimer laser ablation zone 
was 4.2 mm with a cutting rate of 0.25 um 
pulse. The number of applied laser pulses aver- 
aged 365.8 (range, 268.7 to 462.9). Of 30 eyes, 
28 (93.3%) received photoablation of the pri- 
mary corneal cap, and only two of 30 (6.6%) 
received photoablation of the underlying cor- 
neal stroma (in situ). 

Postoperatively, a pressure patch was placed. 
The patch was removed the next day, and to- 
bramycin eyedrops were instilled five times a 
day until the cornea completely reepitheli- 
alized. Dexamethasone was also applied five 
times daily, and the corticosteroid treatment 
was reduced during successive outpatient 
checkups, on the basis of the patient’s clinical 
and refractive response. The antitorque suture 
was removed 15 to 20 days postoperatively, 
depending on the clinical, functional, and kera- 
tometric situation of the patient. 

Patients were monitored postoperatively for 
six months with office visits every four weeks. 
At each visit, we examined the patients’ visual 
acuity, refraction, keratometry, photokeratos- 
copy, functional complaints, and any postoper- 
ative complications. We checked for intrastro- 
mal haze, corneal transparency, and the degree 
of inflammatory reaction. The degree of haze in 
the stroma was classified from 0 to 4 as follows: 
0 = no haze; 1 = faint speckling visible under 
the biomicroscope at various angles; 2 = opaci- 
ty easily visible under the biomicroscope with 
direct light; 3 = moderate opacity that slightly 
impedes details at the posterior cornea; and 4 = 
marked opacity that makes it impossible to 
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observe the posterior cornea. Light opacities 
(grades 1, 2, and 3) were then described as 
diffuse or fibrillar, according to density and 
biomicroscopic appearance. 

The success of the refractive result was mea- 
sured by the patient’s functional improvement 
and variation in the spherical equivalent, as 
well as by the difference between the preopera- 
tive and postoperative refractions, keratome- 
try, and uncorrected/corrected visual acuity. 
Both intraoperative and postoperative compli- 
cations were noted and those with structural 
alterations of the tissues, visible biomicroscop- 
ically, were distinguished from those with opti- 
cal complications consisting of refractive de- 
fects marked enough to influence visual acuity 
negatively. 


Results 


Corneal lenticular reepithelialization oc- 
curred within 72 hours after the operation in 29 
of 30 eyes. One eye required six days to reepi- 
thelialize. Twenty-five of the 30 lenticules 
(83.3%) had normal transparency by the first 
postoperative week. In three eyes (10%), we 
observed fibrillar stromal haze, classified as 
grade 3, in the photoablated area from the first 
and subsequent postoperative checkups. This 
haze declined during follow-up, until the fibril- 
lar haze disappeared between the third and 


SPHERICAL EQUIVALENT 
(Diopters) 


PreOp 4 8 12 16 20 24 


WEEKS OF FOLLOW-UP 


Fig. 1 (Buratto, Ferrari, and Rama). Progress of the 
average (+ standard deviation) spherical equivalent 
during follow-up (N = 30). PreOp indicates preoper- 
ative. 


fourth postoperative months. No marked cor- 
neal inflammation or anterior chamber modifi- 
cation was observed in any eye. 

The average preoperative spheric equivalent 
of — 17.875 + 3.32 diopters was diminished to a 
postoperative value of —2.125 + 1.40 diopters 
over the 24-week follow-up period (Fig. 1). The 
predicted average postoperative spheric equiva- 
lent on the basis of preoperative examination 
was —1.50 + 1.29 diopters, whereas the actual 
value obtained at the end of follow-up was 
—2.125 + 1.40 diopters (Fig. 2). In 80% of the 
eyes (24 of 30), the difference in the predicted 
vs the attained value was less than 1 diopter. In 
7% of the eyes (two of 30 eyes) the difference 
was between 1 and 3 diopters, and in 13% of 
the eyes (four of 30 eyes) the difference was 
between 3 and 6 diopters. The average preoper- 
ative keratometry value was 44.65 + 2.04 diop- 
ters compared with 37.02 + 1.40 diopters post- 
operatively, yielding an average decrease of 
7.63 diopters. No marked postoperative change 
was seen in the degree of astigmatism. Preoper- 
ative astigmatism was 2.02 + 1.04 diopters and 
postoperative astigmatism at the end of the 
follow-up period was 2.26 + 1.09 diopters. 
Best-corrected visual acuity remained the same 
in 74% of the eyes, improved in 16%, and 
declined in 10% (Fig. 3). Uncorrected visual 
acuity was 20/100 or better in 83.3% of the 
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ACHEIVED REFRACTION 
(Diopters) 


2 0 -2 -4 -6 -8 
DESIRED REFRACTION 
(Diopters) 


Fig. 2 (Buratto, Ferrari, and Rama). Scattergram of 
desired and achieved refraction (N = 30). The two 
eyes treated by the in situ technique are indicated 
with the open squares. D indicates diopters. 
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Fig. 3 (Buratto, Ferrari, and Rama). Scattergram of 
preoperative (PREOP) and postoperative (POSTOP) 
best-corrected visual acuity (BCVA) showing the 
functional result in each eye (N = 30). 


eyes (Table). The relationship between the 
number of pulses needed and the refractive 
correction obtained was plotted in a scatter- 
gram (Fig. 4). 

No intraoperative and few postoperative 
complications developed. In two of the 30 eyes 
(6.6%), modest wrinkling of the Bowman’s 
membrane in the central photoablated refrac- 
tive lenticule was observed after the laser pulse. 
In both eyes, the primary cap was less than 250 
um in thickness and both required deep photo- 





March, 1992 
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REFRACTIVE CORRECTION (Diopters) 
Fig. 4 (Buratto, Ferrari, and Rama). Scattergram of 
the relationship between the number of laser pulses 


(on the ordinate axis) and refractive correction (on 
the abscissa) (N = 30). 


ablation (435 and 447 pulses, respectively) to 
achieve the targeted optical correction. When 
viewed under the biomicroscope, longitudinal 
striations combined with microvacuoles and 
small wrinkles were noted at the Bowman’s 
membrane. A repeated operation with homo- 
plastic tissue was required in the first eye six 
months later because of the size of the defect 
causing poor-corrected visual acuity. In the 
second eye, visual acuity was reduced only one 
Snellen line compared with the preoperative 


POSTOPERATIVE UNCORRECTED AND BEST-CORRECTED VISUAL ACUITY (N=30) 


ħAL 


STATUS 20/20 20/40 


VISUAL ACUITY 


20/50 20/100 20/200 >20/200 


Uncorrected Visual Acuity 


Preoperative 0 0 
Four weeks postoperative 0 0 
Eight weeks postoperative 0 0 
12 weeks postoperative 0 0 
16 weeks postoperative 0 0 
20 weeks postoperative 0 0 
24 weeks postoperative 0 0 


Preoperative 2 25 
Four weeks postoperative 0 7 
Eight weeks postoperative 0 6 
12 weeks postoperative 0 6 
16 weeks postoperative 1 15 
20 weeks postoperative 1 20 
24 weeks postoperative 2 24 


0 0 0 30 
0 18 T 5 
0 19 6 5 
0 22 5 3 
0 22 5 3 
0 26 2 2 
3 25 2 0 
2 1 0 0 
21 2 0 0 
22 2 0 0 
23 1 0 0 
13 1 0 0 
8 1 0 0 
3 1 0 0 
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value. These alterations in Bowman’s mem- 
brane remained stable until the fourth postop- 
erative month, when the wrinkling and vacu- 
oles diminished spontaneously. One of the 22 
patients (3.3%) reported a marked reduction in 
night vision from the first month after the 
operation, and consequently had difficulty 
driving at night. Four of 30 eyes (13.3%) had 
moderate irregular astigmatism that was unde- 
tectable with biomicroscopy, but was docu- 
mented by both keratometry and photokeratos- 
copy. Two of these four eyes had received in 
situ photoablation. 


Discussion 


Keratomileusis with intrastromal photoabla- 
tion using the excimer laser is a new method 
that effectively and easily combines surgical 
procedures and laser therapy. In theory, the 
combination of surgical procedures and laser 
photoablation complicates statistical control 
and the predictability of results, because a con- 
siderable number of technical variables are in- 
volved. In practice, as disclosed in our study, 
the predictability of refractive correction is ex- 
cellent and better than that obtained with pure- 
ly surgical techniques. Our refractive results 
indicated that this technique may be a valuable 
tool for treatment of moderate to severe myo- 
pia; the reduction of myopia was not only 
remarkable, but also accurate. Since our study, 
the laser software improved so that it is possible 
to treat up to 24 diopters with one series of 
pulses. Functional visual acuity recovery was 
excellent and these results demonstrated the 
improved reliability and rapidity of refractive 
and functional recovery after this surgical tech- 
nique compared with other refractive proce- 
dures performed at this center. 

Few postoperative complications developed. 
The two eyes that had irregularities in the 
center of the Bowman’s membrane were those 
in which the primary cap was less than 250 pm 
in thickness. It is likely that the photoablation 
was too deep for the thickness available and 
this caused structural modifications of Bow- 
man’s membrane; therefore, we recommend the 


use of in situ photoablation whenever the pri- 
mary corneal cap is less than 250 pm in thick- 
ness. Our recommendation is based on the 
observation that direct photoablation can cause 
structural changes in the Bowman’s membrane. 
The in situ technique allows the surgeon to take 
advantage of the thin primary caps without the 
risk of compromising the integrity of the cap 
itself, and eliminates the need for refractive 
manipulations of homoplastic tissue. 

Irregular astigmatism was seen in four eyes; 
two of these had received in situ photoablation. 
This modest irregular astigmatism did not de- 
crease the final visual acuity. 

Finally, the haze observed after the treatment 
disappeared after four months. Compared with 
excimer laser photorefractive keratectomy per- 
formed at our center, the degree of haze was 
less and resolved more quickly. Excimer laser is 
a useful surgical aid in keratomileusis and can 
offer greater refractive precision in the correc- 
tion of moderate to severe myopic ametropia. 
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Results of Lamellar Crescentic Resection for Pellucid 


Marginal Corneal Degeneration 





James A. Cameron, M.D. 


Five eyes in four patients with pellucid 
marginal corneal degeneration were treated 
by lamellar crescentic resection of the thinned 
area inferiorly. Normal-thickness stroma was 
then reapposed to normal-thickness stroma 
with multiple interrupted 10-0 polypropylene 
sutures. If excessive central corneal steepen- 
ing along a vertical meridian was present 
three months after surgery, selected sutures 
were cut and removed depending on the slit- 
lamp appearance, keratometry reading, and 
photokeratograph pattern. Improvement of 
visual acuity to 20/40 or better was obtained 
in four of the five eyes with a follow-up of 27 
to 40 months (mean, 31.8 months). Early loos- 
ening of sutures resulted in a recurrence of 
corneal thinning and astigmatism in one eye. 
Pannus developed inferiorly in all five eyes. 


P ELLUCID MARGINAL CORNEAL DEGENERATION is a 
noninflammatory, corneal thinning disorder 
characterized by a crescent-shaped area of cor- 
neal thinning extending from the 4 o’clock to 
the 8 o’clock meridians. The area of thinning 
usually measures approximately 1 to 2 mm in 
width and is separated from the corneoscleral 
limbus by 1 to 2 mm of normal-thickness cor- 
nea.’ In advanced cases the cornea protrudes 
just above the area of corneal thinning, produc- 
ing a characteristic configuration on profile ex- 
amination.” Photokeratographs typically show 
marked central corneal flattening along a verti- 
cal meridian with marked steepening inferior- 
ly.” Irregular astigmatism is common and hard 
contact lenses are not usually tolerated in mod- 
erate or advanced cases because of inferior 
decentration of the contact lenses. 
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Reports describing surgical treatments for 
pellucid marginal corneal degeneration are un- 
common*” and have usually been limited to 
isolated case reports with short follow-up. 


Patients and Methods 


Five eyes of four consecutive patients had 
crescentic lamellar resection for pellucid mar- 
ginal corneal degeneration and were followed 
up for more than two years. All patients were 
male. The ages of the patients at the time of 
surgery ranged from 16 to 36 years (mean, 24 
years). Coexisting ocular conditions included 
inactive vernal conjunctivitis in two patients. 
One patient had crescentic deep corneal scars 
bilaterally in the area of corneal thinning. The 
procedures were performed between March 
1987 and March 1989. All four patients had 
moderate to advanced pellucid marginal degen- 
eration. Uncorrected visual acuity preopera- 
tively ranged between 20/200 and counting 
fingers. Contact lenses could not be fitted in any 
of the patients because of inferior decentration. 
Spectacle correction was unsatisfactory be- 
cause of the high astigmatic error and the pres- 
ence of irregular astigmatism. Corneal abnor- 
malities in the five eyes were limited to the 
peripheral inferior cornea. 

Traction sutures were placed through the 
episcleral tissue at the corneoscleral limbus at 
the 9 o’clock and 3 o’clock meridians to rotate 
the eye superiorly. Irregular astigmatism with 
marked flattening of the central cornea along 
the vertical meridian was confirmed by observ- 
ing the corneal reflection from a round 
Flieringa ring held perpendicular to the cornea. 
With the patient seated at the slit lamp, the 
margins of the crescent to be resected were 
mapped on the cornea preoperatively on the 
day of surgery by using a bent 27-gauge needle 
to produce superficial punctures. With a guard- 
ed diamond knife blade, a crescent-shaped inci- 
sion to midstroma was made from the 4 o'clock 
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to 8 o’clock meridians on the cornea. The inci- 
sion was made through normal-thickness cor- 
nea approximately 1 mm from the corneoscleral 
limbus. Deeper stromal dissection to the area 
above Descemet’s membrane was then contin- 
ued with a less sharp blade. After reaching the 
desired depth, dissection was directed superi- 
orly until normal-thickness cornea was 
reached. Fine scissors were used to excise the 
wedge of thinned cornea completing the cres- 
centic resection. Stromal tissue at the base of 
the wedge was then undermined both inferiorly 
and superiorly in preparation for suturing. Four 
10-0 polypropylene sutures were passed 
through normal-thickness stroma inferiorly 
and then through normal-thickness stroma su- 
periorly at the plane where the tissue was 
previously undermined (Fig. 1). A paracentesis 
was then performed either through the corneo- 
scleral limbus or with a needle tip through 
Descemet’s membrane in the area of the resec- 
tion. The intraocular pressure was reduced to 
allow closure and reapposition of normal- 
thickness cornea to normal-thickness cornea. 
The four preplaced sutures were then tied with 
a triple-throw followed by two single-throws to 
complete the knot. Additional 10-0 polypropyl- 
ene sutures were added to reapproximate the 
tissue. The total number of sutures numbered 
between ten and 15. Suture knots were rotated 
and buried in the corneal stroma. The corneal 
reflex from a Flieringa ring was then observed 
to ensure a reversal of the preoperative pattern 
so that a moderate amount of steepening of the 
central cornea along a vertical meridian (that is, 
with-the-rule astigmatism) was present at the 
end of the procedure. 

Postoperatively, the patients were treated 
with topical corticosteroid eyedrops, antibiotic 
eyedrops, and mydriatic eyedrops for the first 
month. Photokeratography and keratometry 
were done at each postoperative visit. Sutures 





Fig. 1 (Cameron). Sutures reappose normal-thick- 
ness stroma to normal-thickness stroma after cres- 
cent has been resected. 
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were removed if they became loose. No sutures 
were intentionally removed before three 
months. If excessive central steepening along a 
vertical meridian remained after three months, 
selected sutures were cut and removed depend- 
ing on the slit-lamp observations of tight su- 
tures, the photokeratographic appearance of 
excessive compression from a suture, or both. 
Sutures were no longer cut once the desired 
visual result and photokeratographic pattern 
had been obtained. Adjacent sutures were not 
cut on the same day, and no more than two 
sutures were removed at one visit. 


Case Reports 


Case 1 

This 24-year-old man was first examined in 
October 1987 because of gradual progressive 
decrease in visual acuity in both eyes. The 
patient had previously received treatment for 
many years for vernal keratoconjunctivitis. Un- 
corrected visual acuity was R.E.: 20/200 and 
L.E.: 20/60. Slit-lamp examination showed bi- 
lateral inferior crescents of corneal thinning 
from the 4 o'clock to 8 o'clock meridians situat- 
ed approximately 1 mm from the corneoscleral 
limbus. There was forward protrusion of the 
cornea above the zone of corneal thinning (Fig. 
2). Photokeratographs showed marked central 
corneal flattening along the vertical meridian 
with marked steepening inferiorly (Fig. 3, left). 
Central keratometry reading of the right eye 
was 53 at 175/36 at 85. Spectacle-lens correc- 
tion was unsatisfactory because of the high 





Fig. 2(Cameron). Case 1. Right eye, preoperatively 
has a 1-mm zone of corneal thinning approximately 1 
mm from the corneoscleral limbus. There is forward 
protrusion of the cornea above the zone of thinning. 
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Fig. 3 (Cameron). Case 1. Photokeratographs of the right eye. Preoperatively, irregular, against-the-rule 
astigmatism centrally with marked steepening inferiorly (left); 40 months after surgery marked reduction in 


central corneal astigmatism (right). 


astigmatic error and irregular astigmatism. A 
hard contact lens improved visual acuity briefly 
to 20/30 in each eye; however, because of 
inferior decentration in both eyes, a contact 
lens could not be fitted. Lamellar crescentic 
resection was performed on the right eye in 
April 1988. Fifteen 10-0 polypropylene sutures 
were used to reappose normal-thickness corne- 
al stroma to normal-thickness corneal stroma 
(Fig. 4). Fifteen weeks after the operation, two 
sutures were cut and removed in an attempt to 
reduce surgically induced central corneal verti- 
cal steepening (that is, with-the-rule astigma- 
tism). Sutures were then usually cut at monthly 
intervals in an attempt to reduce astigmatism 
and produce a spherical central pattern on the 
photokeratograph. Keratometry readings stabi- 
lized nine months after surgery, and visual 
acuity has been maintained at 20/25 with a 
spectacle-lens correction of R.E.: +0.75 —1.25 
x 65. The last keratometry reading was R.E.: 43 
at 140/42 at 50. The photokeratograph at 40 
months after surgery showed a marked reduc- 
tion in central corneal astigmatism (Fig. 3, 


right). Three polypropylene sutures remain in 
place and will remain indefinitely unless they 
loosen or break. 

Visual acuity in the left eye continued to 
decrease, and in March 1989 it was 20/200. 
Central keratometry reading was 49 at 180/40 





Fig. 4 (Cameron). Case 1. Right eye one year after 
surgery. Most sutures have been removed. There is a 
more normal corneal configuration. 
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at 90. A lamellar crescent resection was per- 
formed on the left cornea in March 1989. A 
postoperative examination at eight weeks after 
surgery showed a marked superficial and mid- 
stromal pannus with mucus accumulation 
around loose sutures. A bandage contact lens 
was applied, and a short course of topical corti- 
costeroids was tried in an attempt to reduce 
irritation and decrease stromal vascularization. 
Sutures were subsequently cut, and all sutures 
were removed by five months after surgery. 
Stromal blood vessels regressed after removal 
of the loose sutures. Uncorrected visual acuity 
was 20/50 seven months after the operation. 
Inferior corneal thinning and irregular against- 
the-rule astigmatism gradually increased, and 
visual acuity gradually decreased to 20/200. 
The central keratometry reading 29 months 
after surgery was 50 at 180/36.5 at 90. The 
lamellar crescent procedure was repeated in 
this eye in August 1991. 


Case 2 

This 16-year-old boy with inactive vernal 
keratoconjunctivitis had progressive decrease 
in visual acuity in both eyes. Uncorrected visu- 
al acuity was R.E.: 20/100 and L.E.: counting 
fingers. Spectacle lenses did not significantly 
improve visual acuity, and hard contact lenses 
were unstable in both eyes. A crescent of inferi- 
or corneal thinning concentric to the corneo- 
scleral limbus was present bilaterally. Preoper- 
ative central keratometry of the left eye was 
50.5 at5/42 at 75. Lamellar crescentic resection 
was performed on the left cornea in September 
1988. Six months after the resection visual 
acuity was 20/25 with a spectacle-lens correc- 
tion of —5.25 —3.25 x 110. Twenty-seven 
months after the operation the patient was 
successfully wearing a hard contact lens and 
had a visual acuity of 20/25. The last central 
keratometry reading was 49 at 10/46.5 at 105. 


Case 3 

This 18-year-old man, first examined in Janu- 
ary 1987, had bilateral progressive decrease in 
visual acuity. Visual acuity was counting fin- 
gers in each eye. Spectacle lenses did not im- 
prove his visual acuity because of irregular 
astigmatism, and contact lenses could not be 
fitted because of inferior decentration. Pellucid 
marginal corneal degeneration was present in 
both eyes. Central keratometry readings were 
R.E.: 53 at 175/39 at 85 and L.E.: 53 at 170/ 
39.5 at 80. Lamellar crescentic resection was 


performed on the left cornea in March 1987. 
Keratometry reading stabilized 5⁄2 months after 
surgery at 47.5 at 12/41 at 105 and remained 
unchanged for the next 31 months. Visual acu- 
ity in the left eye 36 months after resection was 
20/40 with a spectacle-lens correction of —1.00 
=o He De: 


Case 4 

This 36-year-old man had gradual, bilateral 
decrease in visual acuity in both eyes. Visual 
acuity was R.E.: 20/50 and L.E.: 20/200. Con- 
tact lenses could not be fitted in either eye. A 
crescent of inferior corneal thinning extending 
from the 4 o’clock to 8 o’clock meridians was 
present in each eye. Crescent-shaped deep cor- 
neal scars in the superior half of the zone of 
corneal thinning were present in both eyes. 
There was no history of hydrops, and there 
were no Descemet’s membrane scrolls indica- 
tive of hydrops. The preoperative central kera- 
tometry reading of the left eye was 52 at 5/32.5 
at 90. Lamellar crescentic resection was per- 
formed on the left cornea in July 1988. Sutures 
were selectively cut beginning three months 
after surgery. Keratometry measurement stabi- 
lized 11 months after resection at 44.5 at 70/44 
at 150, and uncorrected visual acuity was 20/ 
30, 27 months postoperatively. 


Results 


Postoperative follow-up ranged from 27 to 40 
months (mean, 31.8 months). A visual acuity of 
20/40 or better was obtained in four of five eyes 
by using the patient’s preferred method of 
correction. This consisted of spectacle lenses in 
two patients, a hard contact lens in one patient, 
and no correction in one patient. The time 
interval from the date of the resection until 
obtaining a stable visual acuity of 20/40 or 
better with consistent keratometry readings in 
the four successfully treated eyes ranged from 
5.5 to 11 months (mean, 7.9 months). Average 
final keratometric astigmatism, excluding the 
one eye with treatment failure, was 2.62 diop- 
ters (range, 0.5 to 6.5 diopters). 

Complications of the procedure were vascu- 
larization of the inferior peripheral cornea in all 
patients and treatment failure with recurrence 
of corneal thinning and astigmatism in one 
patient. Superficial vascularization was most 
apparent in the area of the sutures extending 1 
mm onto the cornea and occasionally centrally 
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another 1 mm to the superior end of the suture 
tract. Mid-stroma vessels were seen in Case 1 
(left eye) in combination with loose sutures. 
These vessels regressed after removal of the 
loose sutures. The one eye with treatment fail- 
ure had the lamellar crescentic resection proce- 
dure repeated in August 1991. 


Discussion 





In 1957, Schlaeppi” used the term ‘‘pellu- 
cid,” meaning translucent, to describe the typi- 
cal inferior corneal thinning pattern with ab- 
sence of vascularization and lipid infiltration. 
Vascularization and scarring may develop, 
however, because of the sequelae from acute 
hydrops." Corneal protrusion in this disorder 
occurs just above the area of corneal thinning. 
Deep, stromal, horizontal stress lines that dis- 
appear with pressure on the cornea may also be 
present. Crescent-shaped, deep corneal scars in 
the area of corneal thinning may also be ob- 
served in patients with no history of hydrops." 
Histopathologic findings of the thinned cornea 
in this disorder have disclosed abnormalities in 
all layers of the cornea.’ Pellucid marginal 
corneal degeneration has typically been de- 
scribed as a condition affecting only the inferior 
corneal periphery. However, some patients may 
also have a separate zone of central corneal 
thinning” and, rarely, superior corneal thin- 
ning’ in combination with inferior corneal 
thinning. 

Modern surgical procedures advocated for 
the treatment of pellucid marginal corneal de- 
generation have included eccentric penetrating 
keratoplasty,*” ’ crescentic lamellar keratoplas- 
ty, large-diameter epikeratoplasty,’ full- 
thickness wedge resection,’’'! and lamellar 
crescentic resection.''’* Surgical results have 
been reported with large-diameter eccentric 
corneal grafts for the treatment of pellucid 
marginal degeneration.’ Other reports describ- 
ing surgical results have either been isolated 
case reports™™!? with short follow-up or have 
been cases where the surgical technique, indi- 
vidual results, and complications were not re- 
ported.” 

Surgical treatment for pellucid marginal cor- 
neal degeneration by a crescent-shaped kera- 
tectomy of the thinned cornea has been report- 
ed. In 1962, Zucchini” reported full-thickness 
excision of the thinned area of one eye of one 
patient with pellucid marginal degeneration. In 
1981, Francisco Barraquer’! reported on lamel- 


lar crescentic resection performed on six eyes 
with resulting “satisfactory anatomical recon- 
struction.” Specific details regarding surgical 
technique, individual results, and complica- 
tions were not reported in this preliminary 
report. In 1991, Durán, Rodriguez-Ares, and 
Torres™ reported the result of lamellar crescen- 
tic resection performed on one eye with a fol- 
low-up of seven months. 

The anatomic goal of the surgical procedure 
in the present series was to excise the abnormal 
crescent of thinned corneal stroma and then to 
reapproximate normal-thickness stroma to nor- 
mal-thickness stroma. With a more normal cor- 
neal configuration, visual improvement may 
then be possible with spectacle lenses or con- 
tact lenses (Figs. 3 and 4). 

In the preoperative assessment of patients 
with pellucid marginal degeneration, the cen- 
tral and superior cornea should be carefully 
observed to rule out a second zone of either 
central or superior corneal thinning. If this is 
present, consideration should be given to doing 
a large-diameter eccentric penetrating kerato- 
plasty or large-diameter eccentric epikerato- 
plasty as the preferred surgical procedure rath- 
er than a crescent resection. The margins of the 
crescent to be excised are best marked preoper- 
atively at the slit lamp because during the 
operation, without corneal markings, the limits 
of corneal thinning are not well visualized. 
Polypropylene sutures were used to reapproxi- 
mate the corneal stroma. Monofilament nylon 
undergoes biodegradation after approximately 
one year, which results in loss of tensile 
strength and breakage. Because there have been 
no long-term results published for lamellar 
crescentic resection, polypropylene suture was 
chosen in the hope of preventing this reduction 
in tensile strength at one year with possible 
recurrence of the condition. Four preplaced 
sutures were positioned equidistant along the 
resected crescent. Sutures are easier to pass 
through the cornea with less tissue distortion 
while the globe is firm. After the paracentesis 
was performed, these four sutures were tied, 
and remaining polypropylene sutures were 
placed to reapproximate the edges of normal- 
thickness corneal stroma. As the sutures are 
tied and the adjacent edges of the crescent are 
approximated, the initial sutures frequently be- 
come loose and must be replaced. If a small 
corneal perforation were to occur during the 
dissection, the procedure should be continued. 
If a large perforation through Descemet’s mem- 
brane and endothelium should occur, then a 
full-thickness wedge resection of the crescent 
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should be performed. Overcorrection of the 
astigmatism at the time of the procedure is 
important if a good visual result is to be ob- 
tained. Troutman” advised an approximate 
50% overcorrection for wedge resections when 
treating postkeratoplasty astigmatism. Bar- 
raquer’! observed some loss of effect during the 
first year after lamellar crescent resection. In 
this series some loss of effect was noted by 
observing photokeratographs during the first 
three months. After this period sutures were 
selectively cut in an attempt to gradually reduce 
with-the-rule astigmatism. 

Complications of the surgical procedure were 
peripheral corneal vascularization in all pa- 
tients and loss of effect caused by early loosen- 
ing of all sutures in one patient. Vascularization 
is inevitable because of the close proximity of 
the incision and sutures to the corneoscleral 
limbus. No vessels extended more centrally 
than the superior suture tract. Mid-stromal ves- 
sels with loose sutures were observed in one 
patient (Case 1, left eye). Vessels regressed 
after a short course of topical corticosteroid 
eyedrops and removal of the loose sutures. The 
reason for loose sutures in this patient was not 
known. Possibly one or two loose sutures may 
have been the inciting agent for stromal vascu- 
larization with contraction of the wound and 
loosening of all sutures. Caldwell and associ- 
ates”! observed loosening of sutures, which re- 
quired reoperation in one of four patients with 
superior Terrien’s marginal degeneration treat- 
ed by lamellar crescentic resection. 

Long-term follow-up is necessary to assess 
the success of this surgical procedure. In an 
attempt to evaluate long-term success and sta- 
bility, patients in the present series were only 
included if they had a follow-up of two or more 
years. Short-term follow-up may sometimes 
give misleading results. In Case 1 (left eye) with 
early loosening of sutures, the patient had an 
uncorrected visual acuity of 20/50 seven 
months after surgery. Twenty-nine months af- 
ter surgery uncorrected visual acuity had 
dropped to 20/200, and inferior corneal thin- 
ning with irregular against-the-rule astigma- 
tism had returned. The other four patients 
maintained stable visual acuities and keratome- 
try readings after an initial period of instability 
ranging from 5.5 to 11 months (mean, 7.9 
months) postoperatively. 

Lamellar crescent resection has a number of 
advantages over large-diameter eccentric pene- 
trating keratoplasty for the treatment of pellu- 
cid marginal corneal degeneration. Treatment 
with crescentic resection is localized to the 


abnormal area of the cornea, in contrast to 
large-diameter penetrating keratoplasty where 
most of the patient’s cornea is replaced. The 
corneal incision with crescentic lamellar resec- 
tion is smaller than with penetrating kerato- 
plasty, and the anterior chamber is entered only 
by a small paracentesis. No donor tissue is 
used, thereby eliminating complications relat- 
ed to donor material such as donor-to-host 
transmission of disease,” and graft rejection. 
Graft rejection is noticeably higher with large- 
diameter penetrating keratoplasty because of 
close proximity to the limbal vasculature. Var- 
ley, Macsai, and Krachmer‘ reported allograft 
rejection in seven of 11 of their clear, large- 
diameter grafts. Speaker, Arentsen, and Laib- 
son’ reported graft rejection episodes in eight 
of 15 eyes with large-diameter grafts. Potential 
complications of cataract and glaucoma associ- 
ated with the long-term use of topical cortico- 
steroid eyedrops to prevent graft rejection are 
avoided with crescentic lamellar resection. One 
possible disadvantage of crescentic lamellar 
resection is that visual acuity is usually poor for 
the first six months after surgery because of 
overcorrection and suture-induced irregular 
astigmatism. However, visual rehabilitation af- 
ter penetrating keratoplasty is also frequently 
delayed until after the graft wound has healed 
and all sutures have been removed.’ 
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OPHTHALMIC MINIATURE 
He was a vigorous, ruddy, massive man with iron-gray hair, an iron-gray 
moustache, and hard, black eyes that must have seriously dented all the 
objects at which they aimed. The outside world was protected from these 
dangerous rays by unrimmed bifocal glasses, doubtless crash-proof, since 
he levelled his glance straight at people as if he neither knew nor cared that 


it was loaded. 


Dawn Powell, A Time to be Born 
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Use of Collagen Shields Containing Amphotericin B in the 


Treatment of Experimental Candida albicans-induced 


Keratomycosis in Rabbits 





Uwe Pleyer, M.D., Anne Legmann, M.D., Bartly J. Mondino, M.D., 
and David A. Lee, M.D. 


We evaluated the effect of collagen shields 
presoaked with amphotericin B on the treat- 
ment of experimental Candida albicans-in- 
duced keratitis. Treatment results were com- 
pared to those of amphotericin B eyedrops 
instilled hourly. Forty-eight albino rabbits 
received intrastromal injections of 10°C. albi- 
cans organisms. Twenty-four hours later, eyes 
were treated for eight hours each day with 
hourly instillation of 0.15% amphotericin B 
drops, hourly instillation of saline drops, or 
application of a collagen shield presoaked in 
0.5% amphotericin B for one hour. The rabbits 
were killed after one, three, or five days of 
treatment. Quantitation of fungi in the cornea 
was achieved by culturing homogenates and 
counting colony-forming units. Treatment 
with amphotericin B applied either as hourly 
instilled drops or absorbed in collagen shields 
significantly (P < .05) reduced corneal fungal 
counts at all time points when compared to 
saline-treated control eyes. Rabbit eyes treat- 
ed with amphotericin B-soaked collagen 
shields had significantly lower fungal counts 
compared with hourly instilled amphotericin 
B drops at Days 1 (P = .02) and 3 (P = .04), but 
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not at Day 5. The collagen shields were as 
effective in reducing the number of colony- 
forming units as were amphotericin B drops at 
Day 5. These data suggest that collagen 
shields soaked in amphotericin B could be a 
useful and convenient treatment device in 
keratomycosis such as that caused by C. albi- 
cans. 


Keratomycosis remains a treatment chal- 
lenge. Although many antifungal agents are 
available, treatment with these agents is com- 
plicated by a narrow spectrum of activity, lack 
of effective penetration into the eye, and toxici- 
ty. Polyenes, which bind to the sterol moiety in 
the cell membrane of the organism and induce 
an osmotic pressure change of the cell constitu- 
ents, possess the greatest antifungal activity in 
vitro.) Amphotericin B is the most commonly 
used polyene, and its efficacy against most 
yeasts is well documented.*” The toxicity of this 
agent after topical use in keratomycosis is now 
circumvented by preparations with low concen- 
trations.’ Because penetration into ocular tissue 
by systemic or periocular injection is limited, 
frequent topical applications are necessary to 
reach adequate intracorneal concentrations. 
The recommended initial treatment of kerato- 
mycosis is one drop of 0.15% amphotericin B 
every 30 minutes for the first three days.” 

Frequent topical applications are time-con- 
suming and inconvenient. To alleviate these 
problems and provide reliable delivery of medi- 
cation, drug delivery by collagen shields is 
being explored. Our previous study suggested 
that amphotericin B delivery to the cornea by 
collagen shields is comparable to frequent drop 
therapy over a six-hour period.’ In this study, 
we determined the effectiveness of collagen 
shields containing amphotericin B in the treat- 
ment of experimental C. albicans—induced kera- 
titis. 
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Material and Methods 





We used a C. albicans strain that was suscepti- 
ble to amphotericin B in vitro and was obtained 
from a patient at the UCLA Medical Center. The 
minimal inhibitory concentration (evaluated by 
the tube dilution method) was 0.08 pg/ml. The 
isolated fungi were kept at —70 C; to avoid 
mutation and drug resistance, only prepara- 
tions of the original strain without further pas- 
sages were used. One day before inoculation, 
the fungi were plated onto Sabouraud dextrose 
agar and incubated at 37 C. Blastoconidia were 
harvested and suspended in normal (0.9%) sa- 
line solution to yield a concentration of 5 x 10° 
colony-forming units/ml, and were stored at 4 
C overnight. To verify the concentration of 
organisms in the inoculum, the number of colo- 
ny-forming units/ml was determined on the 
next day no more than two hours before injec- 
tion. 

A total of 48 healthy adult New Zealand (3- to 
4-kg) rabbits were used. The rabbits were 
housed in wire-bottomed cages with controlled 
light/dark cycles, fed by standard laboratory 
diet, and given free access to tap water. All 
experiments were performed in accordance 
with current animal care guidelines and heeded 
protocols approved by the UCLA Animal Re- 
search Committee. Before intracorneal injec- 
tion, general anesthesia was induced in the 
rabbits by an intramuscular injection of 2 ml of 
chlorpromazine hydrochloride followed by in- 
travenous injection of 3 ml of Equi-Thesin 
(UCLA Pharmacy, Los Angeles, California). Af- 
ter topical anesthesia was achieved in the rab- 
bits with proparacaine hydrochloride 0.5%, the 
eye was gently proptosed. An 8.5-mm trephine 
blade was used to create a circular corneal 
incision approximately 0.1 mm in depth. With- 
in this area, the epithelium was completely 
removed using a sterile cotton-tip applicator to 
enhance drug penetration. A 30-gauge needle 
attached to a 1-ml tuberculin syringe was in- 
serted into the corneal stroma at the edge of the 
trephine line and advanced toward the central 
cornea before injection of the suspension. Each 
cornea of each rabbit was inoculated with 20 pl 
of C. albicans in normal (0.9%) saline solution 
at a concentration of 5 X 10° organisms per 
milliliter. If penetration into the anterior cham- 
ber occurred, the rabbit was removed from the 
study and replaced. Treatment was delayed for 
24 hours after inoculation to allow transforma- 


tion of the organisms to the hyphal phase of the 
fungi and invasion of the corneal stroma as 
previously reported by O’Day and associates.’ 
Gentamicin ophthalmic ointment was applied 
to each eye after inoculation and once daily in 
the evening for the duration of the experiment. 

Amphotericin B was reconstituted in sterile 
water to yield a concentration of 0.5 mg/ml. 
Bio-Cor 24-hour corneal collagen shields 
(Bausch and Lomb, Tampa, Florida) were im- 
mersed in the 0.5% amphotericin B solution for 
60 minutes before use. Amphotericin B drops 
were prepared at the 0.15% (1.5 mg/ml) con- 
centration recommended for clinical use.’ The 
same amphotericin B concentrations used for 
drops and collagen shields were used in our 
previous study, which showed that equivalent 
amounts of drug could be delivered to rabbit 
corneas using these concentrations.’ Each 
morning a fresh vial of amphotericin B was 
used to prepare the treatment solutions. 

Rabbits were randomly assigned to treatment 
with a single collagen shield presoaked in 0.5% 
amphotericin B, 0.15% amphotericin B drops, 
or 0.9% saline drops in both eyes. The rabbits 
were treated for eight hours a day for one, 
three, or five days. In 18 rabbits assigned to the 
collagen shield group, one collagen shield was 
placed on the center of each cornea for a period 
of eight hours each day, after which all rem- 
nants of the collagen shield were removed. 
Eighteen rabbits were assigned to amphotericin 
B drop treatment. A five-drop (50 pl/drop) 
loading dose of amphotericin B was instilled in 
each eye of each rabbit with a one-minute 
interval between drops. After the loading dose, 
one drop was applied to each eye hourly over an 
eight-hour period each day. Twelve control rab- 
bits were treated with a loading dose of 0.9% 
saline drops and hourly saline drops over eight 
hours each day. 

Rabbits were killed after one, three, or five 
days of treatment. At each time point, the 
rabbits were killed by means of intravenously 
administered Equi-Thesin 16 hours after treat- 
ment regimens were completed. Corneas for 
isolate recovery were placed in 1 ml of sterile 
0.9% saline solution, minced within two hours 
with a scalpel, and thoroughly homogenized 
with a mortar and pestle. Serial dilutions of 
these corneal solutions from 107! to 10~° were 
made in 0.9% sterile saline solution, and 100- 
ul aliquots were plated onto trypticase soy agar 
with 5% sheep blood. Each dilution was plated 
in duplicate. Plates were incubated for 48 hours 
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at 37 C and the number of colony-forming units 
per cornea was counted using the last four 
countable plates. At each time point, two corne- 
as from one randomly assigned rabbit were 
embedded in paraffin, sectioned into 4-ypm- 
thick sections, and stained with hematoxylin 
and eosin and Giemsa. 

The resulting counts in the right and left 
corneas were highly correlated (r = .80, P < 
.001). The counts/cornea from right and left 
corneas were averaged to obtain a single count / 
cornea for each rabbit. Therefore, all analyses 
and sample sizes were based on rabbits, not 
corneas. Mean counts among the treatment 
groups were compared via analysis of variance 
and post hoc t-tests. Analysis was performed on 
the log (base 10) scale because log count/ 
cornea is better modeled by a normal distribu- 
tion. Statistical significance was accepted at P < 
.05. The Statistical Analysis System software 
(SAS Institute, Inc., Cary, North Carolina) was 
used to perform all computations. 


Results 


Immediately after inoculation of C. albicans, a 
circumscribed opacity was visible in the cornea. 
Control rabbits treated with saline drops devel- 
oped corneal infiltrates that enlarged over the 
next three days and gradually decreased over 
the last two days of observation. All control 
eyes developed a hypopyon after three to five 
days of saline-drop instillations. The corneas of 
rabbits treated with amphotericin B-soaked 
shields or amphotericin B drops did not differ 
from the corneas of control eyes after only one 
day of treatment. After three days of treatment, 
a hypopyon developed in one of 12 eyes (6%) 
treated with amphotericin B-soaked shields 
and four of 12 eyes (33%) treated with ampho- 
tericin B drops. After five days of treatment 
with amphotericin B-soaked collagen shields, 
four of 12 eyes (33%) developed hypopyon as 
compared to six of 12 eyes (50%) that were 
treated with amphotericin B drops. 

Central epithelial defects were present on 
Day 1 in all corneas administered amphotericin 
B-soaked shields, amphotericin B drops, or 
saline drops. At Day 3, the epithelial defects 
were healed in all three groups. Histologic 
studies of control eyes one day after inoculation 
demonstrated blastospores with pseudohyphae 
and true hyphae invading the corneal stroma 
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Fig. 1 (Pleyer and associates). Candida albicans- 
induced keratomycosis in control rabbit on Day 1 
after inoculation. Blastospores are present at the 
injection site. Active transformation to hyphae is 
occurring with invasion into the corneal stroma (he- 
matoxylin and eosin, original magnification X 330). 


(Fig. 1). Active stromal infiltration with myceli- 
al growth accompanied by polymorphonuclear 
leukocytes was observed in control eyes five 
days after saline-drop application. 

Blastospores predominated in eyes treated for 
one day with amphotericin B-soaked shields or 
amphotericin B drops. Compared to control 
corneas, infiltration of the stroma and transfor- 
mation to true hyphae were reduced. After 
three to five days of treatment with amphoteric- 
in B-soaked shields or drops, hyphal growth 
was present but appeared less severe compared 
to that in control rabbits (Fig. 2). 

Quantification of C. albicans growth in con- 
trol rabbits showed a high isolate recovery rate. 
Even after five days, an average of 417,000 
colony-forming units/cornea were isolated 
from control eyes. 

At all time points, treatment with either am- 
photericin B—presoaked collagen shields or am- 
photericin B drops significantly reduced the 
number of colony-forming units/cornea (P < 
.05) when compared to control rabbits (Fig. 3). 
At Days 1 and 3, rabbits treated with amphoter- 
icin B—soaked collagen shields had significantly 
lower fungal counts (P = .02 at Day 1, P = .04 at 
Day 3) compared to rabbits treated with hourly 
instilled amphotericin B drops. At Day 5, the 
number of colony-forming units/cornea was 
still lower in rabbits treated with collagen 
shields, but the difference was not statistically 
significant compared to rabbits treated with 
amphotericin B drops (P = .2). 
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induced keratomycosis in a rabbit treated for eight 
hours with a collagen shield presoaked in 0.5% 
amphotericin B. Treatment was begun 24 hours after 
inoculation. Invasion of the corneal stroma is re- 
duced, and transformation of blastospores to hyphae 
diminished (hematoxylin and eosin, original magnifi- 
cation X 300). 


Discussion 


The model of keratomycosis used in this 
study is comparable to that previously reported 
by O’Day and associates.” In that model of deep 
corneal infection, blastospore transformation 
to a hyphal phase occurred when treatment was 
delayed for 24 hours. Thus, the model of infec- 
tion parallels human keratomycosis, which is 
characterized by corneal invasion by pseudohy- 
phae and true septate hyphae. Unlike fungal 
infections in humans, keratomycosis in rabbits 
resolves without treatment. In studies using a 
similar infection model, keratomycosis was still 
active even nine and 14 days after fungal infec- 
tion.’ 

Amphotericin B and natamycin are the most 
effective agents for the treatment of keratomy- 
cosis. Although natamycin has gained favor as 
an antifungal drug because of its wide antifun- 
gal effect and relatively low toxicity, amphoter- 
icin Bremains a potent agent in the treatment of 
keratomycosis. Amphotericin B has a wider 
spectrum of activity against yeast-like fungi 
than any other currently available antifungal 
drug. Amphotericin B is preferred for treatment 
of infection caused by Coccidioides immitis, His- 
toplasma capsulatum, Blastomyces dermatitidis, 
C. albicans species, and other less common 
fungi." In addition to its antifungal effect, am- 
photericin B has immunoadjuvant properties 
and may have an immunopotentiating effect.” 
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Fig. 3 (Pleyer and associates). Effect of treatment on 
isolate recovery of C. albicans in experimental kerato- 
mycosis. Twenty-four hours after intracorneal inocu- 
lation, treatment with 0.15% amphotericin B drops 
applied hourly, saline drops applied hourly, or a 
collagen shield presoaked in 0.5% amphotericin B 
was begun. Treatment was given for eight hours per 
day for one, three, or five days. Results are expressed 
as mean + standard error of the mean colony-form- 
ing units/cornea. Sample size equals five rabbits for 
each time point of the experimental groups and three 
rabbits for each time point of the saline-treated 
control group. 


Ocular penetration of natamycin as well as 
amphotericin B is limited.” In deepithelialized 
corneas, higher drug concentrations were 
found with natamycin than with amphotericin 
B. This finding, rather than a superior antifun- 
gal effect, may favor the use of natamycin in 
keratomycosis. Improvement of the efficacy of 
amphotericin B may, therefore, lie in its formu- 
lation and mode of application. Attempts to 
incorporate natamycin into collagen shields 
have been unsuccessful.* Use of collagen 
shields immersed in amphotericin B produced 
corneal concentrations that were higher or 
equivalent to hourly instilled drop treatment in 
a previous study.’ In the six-hour trial, corneal 
amphotericin B concentrations obtained by col- 
lagen shields were highest one hour after appli- 
cation and declined afterwards. Even after six 
hours, the corneal drug concentration re- 
mained at least four times greater (2.3 ug/g) 
than that typically considered as the minimal 
inhibitory concentration for C. albicans (0.5 
wg /ml).? The minimal inhibitory concentration 
for the yeast in our experiment was 0.08 pg/ml; 
thus, one collagen shield presoaked in 0.5% 
amphotericin B should have provided effective 
antifungal drug concentrations for at least six 
hours. Our study did not address the use of 
more than one collagen shield during a 24-hour 
period or treatment beyond five days. 
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The collagen shield has been successfully 
used in the treatment of experimental bacterial 
keratitis. Rabbit corneas intrastromally inject- 
ed with Pseudomonas aeruginosa were treated 
with tobramycin." In that experiment, one col- 
lagen shield rehydrated in 4% tobramycin was 
as effective in reducing the number of colony- 
forming units as were drops with an identical 
drug concentration applied every 30 minutes 
over a four-hour trial. In another similar infec- 
tion model, rabbit corneas injected with P. 
aeruginosa were treated with one collagen 
shield with tobramycin drops or with tobramy- 
cin drops alone.” Treatment every 30 minutes 
with 3% tobramycin drops was continued for 12 
hours in two separate groups of rabbits. The 
first group of eyes was instilled with topical 


drops alone, whereas the second group of eyes. 


was administered a collagen shield in addition 
to drops. In this trial,” cultures of excised 
corneas from eyes treated with collagen shields 
demonstrated a significantly lower number of 
colony-forming units. 

Collagen shields are effective in delivering 
various drugs to the cornea and aqueous hu- 
mor. Shields soaked in water-soluble drugs 
produce corneal and aqueous concentrations 
that are comparable to frequent topical treat- 
ment.” The prolonged exposure time provided 
by a presoaked collagen shield may produce 
higher and more consistent tissue concentra- 
tions and may result in increased drug penetra- 
tion into the cornea and the anterior chamber. 
Prolonged high drug concentrations are impor- 
tant especially in the treatment of keratomyco- 
sis.” 

The results of our study confirm the effective- 
ness of amphotericin B delivery by collagen 
shields. Our study demonstrated the use of 
collagen shields not only significantly reduced 
the isolate recovery rate at each time point 
compared to the use of saline drops, but also 
was superior to the hourly application of am- 
photericin B drops after one and three days of 
treatment. Superiority of treatment with colla- 
gen shields was greatest one day after treatment 
was started. Thereafter, colony-forming units 
declined at a similar rate in all three treatment 
groups. The effectiveness of an intact epitheli- 
um as a barrier to stromal drug penetration was 
previously shown and may affect treatment re- 
sults.“'” To enhance corneal penetration of am- 
photericin B, we removed the corneal epitheli- 
um. But this barrier effect is not absolute, 
because a 0.15% concentration of amphotericin 
B was still effective even in the presence of an 
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intact epithelium.” Histopathologic examina- 
tion of our rabbits killed at Day 3 showed that 
all corneas were reepithelialized. 

Extrapolation of data from studies in rabbits 
to humans is limited by differences in blink 
rate, tear volume, and corneal thickness.” 
Nevertheless, comparisons between different 
treatment regimens may be possible when a 
reproducible model of disease is used. Our 
study demonstrates that collagen shields im- 
pregnated with amphotericin B are effective in 
the treatment of experimental C. albicans—in- 
duced keratitis in rabbits. Collagen shields may 
have a role in enhancing antifungal drug deliv- 
ery, providing high initial drug concentrations 
and subsequent successful eradication of fun- 
gal pathogens in keratomycosis. Additionally, 
delivery of drugs by collagen shields is more 
convenient than frequent topical applications 
of drops. Because epithelial defects may be 
associated with keratomycosis and cause pa- 
tient discomfort, treatment with collagen 
shields may also reduce the irritating effects of 
the eyelids on the cornea. The additional cost of 
collagen shields must be considered when they 
are used for drug delivery especially in chronic 
diseases. 
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OPHTHALMIC MINIATURE 

“Oh, I know all about him,” continued Charousek venomously, as if he 
had only been waiting for me to ask him. “And I knew his son, Dr. Wassory. 
Never heard of him? Wassory the famous ophthalmologist? The whole town 
was mad about him a year ago. A great specialist, they used to call him. 
They never knew that not so long ago his name had been Wassertrum. He 
loved to play the part of a man of science who had renounced the world. 
Any awkward questions about his origin he’d turn aside with modest chat 
about his father in the Ghetto, his own humble beginnings, and how he had 
kept the lamp of learning alight despite sorrows and hardships. Sorrows 
and hardships! He was right there, but he never revealed those sorrows and 


hardships, nor the means he had used. But I knew. 
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Gustav Meyrink, The Golem 


New York, Dover Publications, 1976, p. 17 





High-pass Resolution Perimetry in Eyes With Ocular 
Hypertension and Primary Open-angle Glaucoma 


Pamela A. Sample, Ph.D., Daniel S. Ahn, M.D., Paul C. Lee, B.S., 
and Robert N. Weinreb, M.D. 


We analyzed the results of high-pass resolu- 
tion perimetry on normal eyes, eyes with 
ocular hypertension, and eyes with primary 
open-angle glaucoma. The subjects were 
matched for age and lens density. We con- 
trolled for refraction, visual acuity, pupil 
size, miotic medications, and learning effects. 
Under these conditions the glaucomatous eyes 
showed a significant reduction in overall reso- 
lution threshold compared to both normal (P 
< .01) and hypertensive eyes (P < .01). The 
hypertensive eyes were not significantly dif- 
ferent from normal. Standard increment 
threshold fields and high-pass resolution vis- 
ual fields had an agreement of abnormality of 
67%. Resolution perimetry showed a 92% 
agreement with standard perimetry in the 
location of the defect, when the defect was 
apparent on both tests. These results indicat- 
ed that resolution perimetry may be useful for 
diagnosis and management of primary open- 
angle glaucoma. 


Å wareness OF THE PROBLEMS associated with 
standard perimetry for diagnosis and manage- 
ment of glaucoma has recently increased. In 
some eyes, there is histologic evidence that a 
large percentage of optic nerve fibers become 
atrophied before functional changes are seen 
on the visual field.’ Additionally, other tests of 
peripheral visual function show marked abnor- 
malities while standard visual fields remain 
normal.** Automated static perimetry has dis- 
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advantages that include a large test-retest vari- 
ability in normal subjects,’ which is even higher 
in patients with glaucoma,’ and the long dura- 
tion of this monotonous procedure with little or 
no feedback to subjects. 

High-pass resolution perimetry is a new test 
designed to address some of these problems.’ 
While standard light-sense perimetry assesses 
the ability to detect luminance increments 
on a bright background, high-pass resolution 
perimetry measures resolution thresholds 
throughout the central 30 degrees of the visual 
field. The design of the targets and the thresh- 
olding paradigm reduce the test time to approx- 
imately six minutes. Reports have indicated low 
variability in normal eyes, eyes with ocular 
hypertension, and glaucomatous eyes," and pa- 
tient acceptance has been good.”" Theoretical- 
ly, the test also has the potential to provide 
more information about underlying reductions 
in ganglion cell function.” 

The test has been evaluated with mixed re- 
sults in eyes with glaucoma and ocular hyper- 
tension. Wanger and Persson” found abnormal 
high-pass resolution perimetry results ina high 
percentage of eyes with suspected or early glau- 
coma when compared to results in normal eyes; 
however, their normal subjects were on average 
10 years younger. Dannheim, Abramo, and 
Verlohr’ compared automated light-sense pe- 
rimetry with high-pass resolution perimetry in 
glaucoma. They found good agreement in the 
number of eyes detected as abnormal for each. 
In contrast, Lachenmayr’’ found high-pass res- 
olution perimetry to be markedly less sensitive 
than automated light-sense or flicker perimetry 
in detecting glaucoma. 

In this study, we compared the results of 
high-pass resolution perimetry in eyes with 
ocular hypertension and primary open-angle 
glaucoma to those from healthy eyes matched 
for age and lens density. We also controlled for 
refraction, pupil size, use of miotic medica- 
tions, and experience with the test procedures. 
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Material and Methods 





High-pass resolution perimetry was per- 
formed with the Ophthimus High-pass Resolu- 
tion Perimeter, Version 2 (HighTech Vision, 
Malmö, Sweden), which uses a multiphase test 
strategy in a portable computer-controlled test 
display. The test has been described in detail 
elsewhere.” Briefly, high-pass resolution perim- 
etry evaluates 50 locations within the central 30 
degrees of visual field, excluding the central 
most 5 degrees (because of monitor limita- 
tions). It uses high-pass spatially filtered, ring- 
shaped targets that are equiluminous over their 
extent with the display background of 20 can- 
delas/m* (calibrated before each session with 
the light meter provided by Hightech Vision 
and verified with a photometer). 

The targets consist of a light ring with dark 
inner and outer borders. These targets are de- 
signed to equate thresholds for detection and 
resolution as nearly as possible. Fourteen dif- 
ferent sized targets vary in angular size from 
the smallest target, which subtends about 0.8 
degree of visual angle and is arbitrarily desig- 
nated as size 0. The targets are spaced with 
approximately 0.10 log unit between neighbor- 
ing sizes. Threshold is defined as the smallest 
discernible target to the nearest 0.10 log unit, 
and is recorded as ring size, ranging between 1 
and 14. A larger ring size corresponds to a 
poorer threshold. Presentation time is 165 mil- 
liseconds. 

One eye was selected randomly from each of 
14 normal subjects, 16 subjects with ocular 
hypertension, and 27 subjects with primary 
open-angle glaucoma. The three groups were 
matched for age, which is known to affect the 
results,” and lens density. Ages ranged from 55 
to 74 years (64.64 + 5.92; mean + standard 
deviation) for normal subjects, 57 to 73 years 
(65.00 + 5.39) for glaucoma suspects, and 50 to 
77 years (65.96 + 7.80) for subjects with glau- 
coma. To obtain an index of lens density for 
each eye, we used a previously described and 
validated procedure.” Values of lens density 
were reported in units relative to 0.00 lens 
density on the lens density index, the value for 
a clear lens. Higher values corresponded to 
increasing opacity of the lens. A one-unit 
change in the index was equivalent to a 0.1-log 
unit change in lens density. Subjects with eyes 
with a lens density index of 1.50 or more were 


excluded from the study. Lens densities ranged 
from 0.37 to 1.50 log units (0.80 + 0.41 log 
unit) for normal subjects, 0.32 to 1.27 log units 
(0.80 + 0.28 log unit) for glaucoma suspects, 
and 0.00 to 1.50 log units (0.80 + 0.44 log unit) 
for subjects with glaucoma. Only subjects with 
eyes with a best-corrected visual acuity of 20/ 
20 or better were included. Patients using miot- 
ic medications underwent a 24-hour washout 
period before testing and subjects with eyes 
with pupils less than 3 mm in diameter were 
excluded. 

All subjects underwent a complete ophthal- 
mologic examination including best-corrected 
visual acuity, slit-lamp biomicroscopy, appla- 
nation tonometry, and ophthalmoscopy. All 
subjects were optimally refracted for all tests. 
Proper refraction is necessary for accurate test 
results.” Subjects with ocular disease other 
than primary open-angle glaucoma, or a history 
of congenital color-vision loss were excluded 
from the study. Only subjects with intraocular 
pressures less than 21 mm Hg, normal optic 
nerve heads, normal standard visual fields, and 
no family history of glaucoma were included in 
the normal group. Glaucoma suspects all had 
intraocular pressures exceeding 24 mm Hg on 
at least two separate occasions. They had nor- 
mal standard visual fields and normal-appear- 
ing optic disks. Eyes with primary open-angle 
glaucoma exhibited glaucomatous optic nerve 
head abnormalities, characteristic standard vis- 
ual field loss, and intraocular pressure exceed- 
ing 24 mm Hg on at least two occasions. 

Only subjects experienced with automated 
visual field testing were included in this study. 
Each subject was given a two-minute demon- 
stration of high-pass resolution perimetry be- 
fore the test to reduce learning effects. These 
effects are reported to be small, though signifi- 
cant, and are similar in normal and glaucoma- 
tous eyes.» No subject had previously under- 
gone high-pass resolution perimetry. Standard 
visual fields were obtained with program 24-2, 
using a Humphrey Visual Field Analyzer 620. 

Because standard visual fields measure incre- 
ment luminance thresholds and high-pass reso- 
lution visual fields measure resolution thresh- 
olds for size, absolute quantitative comparisons 
between them are not valid. Hence, we qualita- 
tively compared the two fields by determining 
whether high-pass resolution results were ab- 
normal in eyes with standard visual field loss 
and whether the location of abnormality was 
consistent. To do this, we eliminated the two 
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points most commonly associated with the 
blind spot, central fixation, and the uppermost 
four points of the standard visual field, as they 
are not duplicated on resolution perimetry. The 
remaining 48 threshold locations on the stan- 
dard visual field and 50 locations on the resolu- 
tion visual field were compared. 

To determine abnormality on resolution pe- 
rimetry, we used a conservative criterion of a 
cluster of at least three points equal to or 
greater than 2 standard deviations from our 
normal subjects grouped by age in decades. The 
Humphrey internal normal values were used to 
determine abnormality on the standard visual 
field with a cluster of three or more points equal 
to or greater than 5 dB below normal required 
to qualify as abnormal. Glaucomatous eyes 
with isolated defective points greater than 10 
dB and eyes with diffuse loss, therefore, did not 
meet the criteria defined by this analysis. 

This project was approved by the Human 
Subjects Committee at the University of Cali- 
fornia, San Diego. The nature of the procedures 
was fully explained and informed consent was 
obtained from each subject. Differences in 
mean log threshold between groups were eval- 
uated using analysis of variance. A P value of 
less than .05 was considered significant. 


Results 


Analysis of variance indicated a significant 
difference in mean ring threshold between the 
normal and glaucomatous eyes at all locations 
of the visual field (Fig. 1). The superior nasal 
quadrant (P < .01) and the overall visual field 
(P = .01) differed slightly more than the inferior 
nasal (P = .02), inferior temporal (P = .02), and 
the superior temporal quadrants (P = .04). The 
ocular hypertensive and glaucomatous eyes 
also differed significantly in the superior nasal 
(P = .01), superior temporal (P = .01), and 
overall visual field (P = .01) and slightly less in 
the inferior nasal (P = .04) or temporal quad- 
rants (P = .02). A fairly consistent reduction in 
sensitivity was noted with eccentricity for glau- 
comatous eyes relative to age-matched and 
lens-density—matched normal eyes (Fig. 1). Dif- 
ferences in ring threshold between normal 
and glaucomatous eyes remained significant 
throughout the visual field (Fig. 2). Ring thresh- 
old was not significantly different between nor- 
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LOCATION IN ECCENTRICITY (DEGREES) 


Fig. 1 (Sample and associates). Mean ring size 
increases with increasing eccentricity (A = 5 to 10 
degrees, B = 10 to 20 degrees, and C = 20 to 28 
degrees) for each of the four visual field quadrants. 
Error bars denote standard error of the mean. POAG 
indicates subjects with primary open-angle glauco- 
ma. 


mal eyes and ocular hypertensive eyes for the 
overall visual field or any quadrant. 

Twenty of 27 of the glaucomatous eyes (74%) 
met our criteria for abnormal standard visual 
fields. Of these 20 eyes, 13 (65%) were also 
abnormal on resolution perimetry. Two of the 
remaining seven eyes showed several unclus- 
tered abnormal points on resolution perimetry. 

Of the seven eyes that did not meet our 
criteria on standard perimetry, five (71%) also 
did not meet criteria on resolution perimetry, 
giving an overall agreement of 67% (18 of 27 
eyes). Of the 13 eyes that were abnormal on 
both tests, 12 (92%) had overlapping locations 
of visual field defect. 

Of the 16 glaucoma suspect eyes, all were 
normal by definition on the standard visual 
fields and only one met the criteria for abnor- 
mality on resolution perimetry. 
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Case Reports 


Case 1 

A 67-year-old normal subject (Fig. 3) had no 
evidence of defect on standard or ring visual 
fields. The optic nerve head was within normal 
limits. Ring size increased at a normal rate with 
eccentricity, as did thresholds for the standard 
visual field. 


Case 2 

A 69-year-old patient with glaucoma had 
mild changes in the visual fields (Fig. 4). The 
optic nerve head had an inferotemporal notch 
that corresponded to the depressed thresholds 
in the superior nasal quadrant on both standard 
and ring perimetry. 


Case 3 

A 76-year-old patient with glaucoma had 
considerable impairment of the superior visual 
field (Fig. 5). Results of standard and ring pe- 
rimetry were similar and showed significantly 
reduced thresholds superiorly. At several 
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points there was no response to the brightest 
stimulus on standard perimetry or to the largest 
ring size on ring perimetry. The optic nerve 
head was excavated to the rim inferiorly. 


Discussion 


Standard light-sense perimetry gives little 
quantitative information about the relationship 
between the measured threshold values and the 
state of the visual system. A 5-dB loss of sensi- 
tivity does not give a meaningful estimate of 
optic nerve damage. Several receptive visual 
fields fall under each static flash, providing a 
great deal of redundancy to the system. Hence, 
one can only speculate about the extent of 
damage related to a given amount of sensitivity 
loss. This could account for the insensitivity of 
standard perimetry in detecting glaucomatous 
damage.’ High-pass resolution perimetry was 
designed to establish a proportional relation- 
ship between the resolution threshold and the 
underlying ganglion cell density so that each 
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Fig. 3 (Sample and associates). Case 1, left eye. The standard visual field printout for a normal eye. Left, 
Threshold in numeric dB. Right, high-pass resolution visual field for the same eye. 
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Fig. 4 (Sample and associates). Case 2, left eye. The standard visual field printout for a glaucomatous eye with 
early glaucoma. Top left, Thresholds in numeric dB are depressed superiorly. Top right, The high-pass resolution 
visual field for the same eye shows depressed ring thresholds in the superior nasal quadrant (large rings). Bottom 
left, The optic disk had an inferotemporal notch. Bottom right, The grayscale plot of the standard visual field 
(dark areas correspond to depressed thresholds). 
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Fig. 5 (Sample and associates). The standard visual field printout for a glaucomatous left eye with advanced 
glaucoma. Top left, Thresholds in numeric dB are depressed superiorly. Top right, The high-pass resolution 
visual field for the same eye shows depressed ring thresholds superiorly (large rings). The black squares on this 
field denote no response to the largest ring size. Bottom left, Fundus photographs of the optic disk showing 
advanced glaucomatous optic neuropathy with marked inferior excavation to rim. Bottom right, The grayscale 
plot of the standard visual field (dark areas correspond to depressed threshold). 


ganglion cell is taken into account.” In practice, 
however, estimating the percentage of underly- 
ing functional ganglion cells is not straightfor- 
ward. 

After determining the visual field, the ring 
test prints various statistics including mean 
score, global deviation, local deviation, and 
estimate of functional channels. According to 
Frisen,” a functional channel refers to a retinal 
ganglion cell, including its input receptors and 
intermediary neurons (its receptive field), the 
output axon, and the axon’s suprageniculate 
extension to the visual cortex. Estimates are 
based on median normal derived from the gan- 
glion cell counts of Oppel.” For young healthy 
normal eyes, the results of high-pass resolution 
perimetry are in good agreement with this ra- 
tionale.” However, more recent estimates of 


retinal topography have suggested that the total 
number of ganglion cells in young normal eyes 
varies by greater than a twofold range. Also, 
ganglion cells are not evenly distributed across 
the retina, with over three times more ganglion 
cells in peripheral nasal retina than in corre- 
sponding eccentricities of temporal retina.” 
Hence, although estimates must be made with 
caution even in young healthy eyes, a compari- 
son of tests for a given individual over time, 
relative to the baseline, may be of value. Also, 
this test probably assesses function of retinal 
ganglion cells, which send their inputs through 
the smaller optic nerve fibers to the parvocellu- 
lar layers of the lateral geniculate nucleus. 
These are not the fibers most often damaged in 
early glaucoma.” 

Additionally, these estimates do not account 
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AGE IN YEARS 
Fig. 6 (Sample and associates). High-pass resolu- 
tion perimetry mean threshold values with age, over- 
all field (N = 41 normal eyes). The solid line denotes 
the best-fit least-squares regression curve for these 
data. The dashed line denotes the same curve com- 
puted from the data of House and associates.” 


for reductions in sensitivity caused by prereti- 
nal influences such as cataract, although 
Frisen” states that experience clearly indicates 
such influences. Our results with ring perime- 
try on 41 normal eyes were compared with the 
data of House and associates” for 114 normal 
eyes (Fig. 6). The scatter of the data from the 
two groups showed good agreement for sub- 
jects younger than 50 years of age, but we 
showed a steeper increase in threshold as evi- 
denced by the steeper slope of the best-fit 
least-squares regression curve for our data (Fig. 
6). This increase probably occurred because we 
chose our normal subjects to match the subjects 
with glaucoma for age and lens density. We 
undoubtedly included higher lens densities in 
our normal group than did House and associ- 
ates, who limited normal eyes to those with 
early nuclear sclerosis, or Frisen,”” who did not 
include eyes with even early cataract.Compar- 
ing glaucomatous eyes to eyes from normal 
subjects limited to those with little or no 
change in lens density could lead to an overesti- 
mate of abnormality in eyes from the popula- 
tion with glaucoma, many of which have more 
moderate levels of lens opacity. 

When subjects were matched for both age and 
lens density, we found markedly poorer resolu- 
tion thresholds in eyes with primary open- 
angle glaucoma. The reduced sensitivity was 
greatest in the superior nasal quadrant, as is 


frequently seen with standard light-sense pe- 
rimetry; however, all areas of the visual field 
showed a reduction compared to the visual 
fields of normal eyes. On the basis of the crite- 
ria we used, resolution perimetry agreed with 
standard perimetry in 67% of the eyes (18 of 27) 
in classifying whether glaucomatous visual 
fields were defective. These criteria may under- 
estimate the degree of glaucomatous damage 
because eyes with diffuse loss or isolated defec- 
tive points were not included. When a defect 
was present on both tests, the location of defect 
was similar (92%, 12 of 13). Resolution perime- 
try did not identify a significant number of 
abnormalities in the suspect group, suggesting 
that it may be no more sensitive in selecting the 
subgroup most likely to develop glaucoma. Its 
sensitivity might be improved by increasing the 
number of intermediate target sizes for a range 
of more than 13, or by decreasing target con- 
trast. These results indicated that high-pass 
resolution perimetry may be comparable to 
static light-sense perimetry in detecting glauco- 
matous damage. This, coupled with its several 
methodologic advantages and high patient ac- 
ceptance, suggested the test should be evaluat- 
ed further as a potentially useful test for diag- 
nosis and management of primary open-angle 
glaucoma. 
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Effect of Number of Test Points in Automated Perimetry 


Naoya Fujimoto, M.D., and Emiko Adachi-Usami, M.D. 


We studied sensitivity variation in normal 
subjects by changing the number of test loca- 
tions under the fixed test field on automated 
perimetry. Using the user-defined program 
(Sargon), we designed five different programs 
that varied in the number of test points. Mean 
sensitivity and short-term fluctuations were 
obtained from the same test points of each 
program. The mean sensitivity within 10 de- 
grees decreased with the increasing number of 
test points, whereas the short-term fluctuation 
increased with the increasing number of test 
points. Our results showed that the number of 
test points had an important role in measur- 
ing sensitivity and its reproducibility on au- 
tomated perimetry. 


Worn automate PERIMETRY, we previously 
reported that the mean sensitivity increased 
with the decrease in test field size.'* The effect 
of the field size was typically found in the 
results of the automated perimetry testing. If 
the test field size was reduced, the subjects 
could predict which point was projected, and 
therefore sensitivity was increased.” As the size 
of the test field decreased, the number of test 
points became fewer; therefore, the number of 
test points used also might have contributed to 
the sensitivity. Our study assessed whether the 
number of test points affected the mean sensi- 
tivity on automated perimetry. 


Subjects and Methods 


This study was approved by the Committee 
for Human Ethics at Chiba University. In- 
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formed consent was obtained from ten healthy 
volunteer subjects from our office staff; they 
were not told the testing location of the pro- 
grams beforehand. No subject had ophthalmic 
or neurologic disorders other than refractive 
error, and all had undergone automated perim- 
etry previously at least five times. The mean age 
was 32 years (range, 27 to 34 years). The right 
eye with full refractive correction was tested 
once a day with an Octopus 201 automated 
perimeter. The fixation of the subjects was in 
the center of the dome in all programs, and was 
watched with an infrared television monitor by 
one of us (N.F.). The stimulus size of each 
program was 0.43 degree (equivalent to Gold- 
mann III). 

Using the Sargon program, with which new 
programs can be made, we developed the fol- 
lowing five programs: A00, A08, A16, A24, and 
A32 (Fig. 1), and applied them to all ten eyes. 
Only one program was used at the same time on 
any day. All five programs were used randomly 
and were completed by each subject within one 
month. 

The sensitivity of the eight test points in 
program A00 within 10 degrees was deter- 
mined twice. These eight points were the same 
as the central nine points of the standard pro- 
gram 31, excluding the central point. The most 
distant point from the center in program A00 
was 8.4 degrees from the center. In program 
A08, eight additional test points were arranged 
between 13 and 25.2 degrees and were added to 
program A00. The most distant point from the 
center in program A08 was 25.2 degrees from 
the center. Programs A16, A24, and A32 had 
16, 24, and 32 points, respectively, between 13 
and 25.2 degrees in addition to those of pro- 
gram A00. The most distant point in programs 
A16, A24, and A32 was the same as that in 
program A08. The additional points of pro- 
grams A08, A16, A24, and A32 were distributed 
proportionally as far from the center as possible 
within 25.2 degrees. The visual field of 25.2 
degrees was close to the most distant points, 
where the field enlarged from 8.4 degrees, and 
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the change in sensitivity was marked.’* The test 
points of program A00 were tested twice and all 
other points were tested once. Short-term fluc- 
tuation was calculated from the points that had 
double determinations in all of the programs. 
The mean sensitivity was calculated from the 
first measured values of the program A00 test 
points in all programs. The short-term fluctua- 
tion and mean sensitivity then were compared 
among the five programs. 

False-negative results, false-positive results, 
short-term fluctuation over 2.0 dB, number of 
stimulus presentations over 300, and deviated 
fixation were excluded from evaluation. Statis- 
tical analysis was performed with the Wilcoxon 
signed rank-sum test. The level of statistical 
significance was estimated to be P < .05 in both 
sides. 


Results 


The mean sensitivity of program A00 was 
31.0 + 0.90 dB (mean + standard deviation), 
which was significantly higher than 30.3 + 0.48 
dB from the same points in program A24 (P < 
.01) and 30.2 + 0.65 dB in program A32 (P < 
.025), but not significantly different from 30.9 
+ 0.88 dB in program A08 and 30.6 + 0.72 dB in 
program A16 (Fig. 2). 

The sensitivity of each central eight points 
decreased as the number of test points in- 
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Fig. 1 (Fujimoto and 
Adachi-Usami). The five pro- 
grams used in this study were 
made from the Sargon pro- 
gram. Program A00 had eight 
test points (1 through 8) 
within 10 degrees, similar to 
the central nine points of 
standard program 31, exclud- 
ing the center. Program A08 
had eight points within 25.2 
degrees, added to program 
A00; program A16 had 16 
points; program A24 had 24 
points; and program A32 had 
32 points. Star indicates the 
central point. 


creased by 24 and 32, excluding the point at the 
coordinates (0, 6; Fig. 3). 

The short-term fluctuation was 0.99 + 0.20 
dB in program A00, 1.18 + 0.33 dB in program 
A08, 1.35 + 0.40 dB in program A16, 1.51 + 
0.38 dB in program A24, and 1.34 + 0.31 dB in 
program A32. The short-term fluctuation in- 
creased significantly in programs A24 and A32 
(P < .025), as compared with that of program 
A00 (Fig. 2). 

The number of stimulus presentations during 
one test was 73 + 5 in program A00, 112 + 2 in 
program A08, 148 + 5 in program A16, 191 + 
10 in program A24, and 238 + 26 in program 
A32. 


Discussion 


We demonstrated that the number of test 
points contributed to the mean sensitivity on 
automated perimetry. As the number of test 
points increased within the fixed field, the 
mean sensitivity decreased. In our previous 
study, the mean sensitivity was calculated from 
the central nine points of program 31, exclud- 
ing the fixation point, and it decreased with the 
enlarged size of the test field.™” The field size 
then enlarged from 8.4 to 30 degrees at the 
same time as the number of test points in- 
creased from 16 to 73 points.” In this study, 
using the same test points, the mean sensitivity 
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significantly decreased when the field size en- 
larged from 8.4 to 25.2 degrees and the number 
of test points increased by 24 or more. When 
the increase in the number of test points was 16 
or less, however, the mean sensitivity did not 
decrease, even though the visual field was en- 
larged. The findings showed that the number of 
test points also was an important factor on 
automated perimetry. Which aspect predomi- 
nantly affected the sensitivity, number, or size, 
however, was unclear. Further studies are need- 
ed. 

Each of the central eight points showed de- 
creased sensitivity with an increased number of 
test points, as did the mean sensitivity of these 
points. 

The critical number of test locations that did 
not affect sensitivity within 10 degrees was the 
16 additional points within 25 degrees on auto- 
mated perimetry. This number was considered 
to be affected by the number and the position of 
the same points, and the field size with the 
additional test points. 

The short-term fluctuation increased with an 
increased number of test points, in contrast to 
the mean sensitivity. When the number of test 
points was reduced, the sensitivity increased, 
with decreased variability during a single test. 

What elicited increased sensitivity and de- 
creased fluctuation was unclear from this study. 
We thought that prediction and attention were 
factors.” Another factor also might have been 
fatigue. As the number of stimulus presenta- 


Mean Sensitivity, dB 
b+ 4 
E-H 


Fig. 2 (Fujimoto and Adachi-Usami). 
The mean sensitivity and the short-term 
fluctuation were determined from the 
same test points. Program A00 had a 
significantly higher mean sensitivity and 
a significantly lower short-term fluctua- 
tion than programs A24 and A32, but was 
not significantly different from programs 
A08 and A16 (Wilcoxon signed rank-sum 
test). 


Program 


tions during one test increased, fatigue could 
develop, thus lowering sensitivity. Searle and 
associates” found that, using a visual field ana- 
lyzer, the mean sensitivity decreased during 
the repeated programs. One program they used 
had from 175 to more than 200 stimulus pres- 
entations. We thought that a fatigue effect 
would occur when the number of the stimulus 
presentations was more than 300 and would 
not be expected if the number was approxi- 
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Program 
Fig. 3 (Fujimoto and Adachi-Usami). Each test 
point showed decreased sensitivity with the number 
of test points, as the mean sensitivity of all points. 1 
(—6, 6); 2 (0, 6); 3 (6, 6); 4 (—6, 0); 5 (6, 0); 6 (—6, — 6); 
/ (0, —6); $ (6; —6). 
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mately 200. The number of presentations of 
program A24 was never more than 200. There- 
fore, fatigue was not thought to affect sensitivi- 
ty in program A24. 

When a new program is made for clinical use, 
the number of test points should be considered. 
Too many test points could cause fatigue, while 
too few test points would not detect so many 
abnormalities. Few test points produced low 
resolution and higher sensitivity shown in this 
study. 

Automated perimetry includes variation in 
sensitivity both during a single test and be- 
tween a few tests.’ The number of test points 
could have an influence on the variations. 

We found only one of ten subjects who 
showed no decreased sensitivity with the in- 
creased number of test points. The effect of the 
number of test points included few individual 
differences, which had been shown in 21 pa- 
tients with glaucoma.° 


eee 
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OPHTHALMIC MINIATURE 
Iza stared too, in wonder. She had never seen eyes the color of the sky 
before. For a moment she wondered if the child was blind. Eyes of older 
Clan people sometimes grew a film over them, and as the film clouded the 
eyes to a lighter shade, sight grew dimmer. But the pupils of the child’s eyes 
dilated normally and there could be no doubt she had seen Iza. That light 
blue-gray color must be normal for her, Iza thought. 


Jean M. Auel, The Clan of the Cave Bear 
New York, Bantam Books, 1980, D, oo 


Diode Laser Iridotomy in Rabbit and Human Eyes 





Ichiro Emoto, M.D., Shigekuni Okisaka, M.D., and Akira Nakajima, M.D. 


We investigated the use of an infrared diode 
laser to perform iridotomies in 20 eyes of ten 
rabbits and 40 eyes of 24 patients with pri- 
mary angle-closure glaucoma. We used a two- 
stage method with initial circular stretch 
burns and subsequent penetrating multiple 
burns. The iris was perforated in one session 
and remained patent through ten months in 
rabbits, and seven to nine months in humans. 
Transitory clinical complications included in- 
traocular pressure increase of more than 10 
mm Hg (20%, eight of 40 eyes), corneal endo- 
thelial changes (5%, two of 40 eyes), clouding 
of lens surface (60%, 24 of 40 eyes), localized 
cataract (5%, two of 40 eyes), and pupillary 
distortion (70%, 28 of 40 eyes). No retinal 
damage was observed. Diode laser can be used 
for peripheral iridotomy. 


Since MEYER-SCHWICKERATH! introduced the 
use of light energy in the treatment of ophthal- 
mic disease in 1956, many different radiant 
sources have been used, including the xenon 
arc, and the ruby, argon, krypton, and Nd:YAG 
lasers.” Laser therapy has now become essen- 
tial for ophthalmic practice. Lasers are general- 
ly large, however, and are expensive, and re- 
quire much electrical power and a water- 
cooling system because of their low electrical 
efficiency. 

The semiconductor diode laser has several 
attractive characteristics for medical applica- 
tion.” It is compact, inexpensive, efficient, air- 
cooled, and operates on a standard power sup- 
ply. An initial drawback of this laser was low- 
power output, but recent developments in opti- 
cal printing have led to a high-power diode 
laser. A variety of investigations for clinical 
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use of the laser include transpupillary retinal 
photocoagulation,’ retinal endophotocoagu- 
lation,” transscleral cyclophotocoagulation,”””! 
trabeculoplasty,~’ and iridotomy.” Insuffi- 
cient clinical results have been obtained for 
peripheral iridotomy. 

We studied the creation of peripheral iridoto- 
mies using a diode laser in rabbit and human 


eyes. 





Subjects and Methods 





An AlGaAs diode laser photocoagulator (DC- 
2000, Nidek, Gamagori, Japan) emitting a con- 
tinuous wave of energy at 800 nm was used. 
The laser source was placed with a thermoelec- 
tric cooler and a helium-neon gas laser tube (1 
mW) for aiming in the arm of a slit-lamp micro- 
scope (SL-1600, Nidek, Gamagori, Japan). The 
maximal output power at the cornea was 1,500 
mW with a 200-um spot size, and 1,100 mW 
using a 75-um spot size. We used an Abraham 
contact lens and X16 magnification of slit-lamp 
microscope. All iridotomies used a modified 
procedure consisting of four to six initial circu- 
lar burns to stretch the iris and subsequent 
penetrating multiple burns.” 

Rabbit studies—Ten pigmented, Dutch-belted 
rabbits were used to create peripheral iridoto- 
mies. The rabbits were treated in accordance 
with the Association for Research in Vision and 
Ophthalmology Resolution on the Use of Ani- 
mals in Research. The rabbits were anesthe- 
tized with ketamine, 20 mg/kg of body weight; 
xylazine, 1.6 mg/kg of body weight; and anes- 
thetic eye drops. Pilocarpine 4% eyedrops were 
instilled into each eye 30 minutes before treat- 
ment. In the first four rabbits, we investigated 
the optimal energy conditions required to cre- 
ate iridotomies with minimal lens damage. The 
laser settings used for circular burns were of a 
200-um spot size, 200- and 300-mW power 
levels, and 0.2- and 0.3-second exposure times. 
The settings for multiple penetrating burns 
were of a 75-um spot size, 500- to 1,100-mW 
power levels, and 0.02-, 0.05-, and 0.1-second 
exposure times. This preliminary experiment 
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provided us with the best energy conditions for 
penetration. For circular burns, we used a 200- 
um spot size, 200-mW power, and 0.2-second 
duration. For penetrating burns, we used a 
75-um spot size, 800-mW power with 0.1-sec- 
ond duration, or 1,000-mW power with 0.05- 
second duration. In the remaining six rabbits, 
we created two iridotomies in each eye using 
these two laser settings to learn the complica- 
tions. The day after iridotomy, the rabbits’ 
pupils were dilated with 0.5% tropicamide and 
0.5% phenylephrine and fundus examinations 
were performed using indirect ophthalmosco- 
py. During the following ten months, slit-lamp 
examinations were performed to determine 
complications such as corneal damage, lens 
damage, or closure of iridotomy. 

Human studies—All patients were Japanese, 
had brown irides, and gave informed consent. 
To learn an optimal laser power for iridotomy, 
we studied patients before cataract extraction. 
Initial trial iridotomies were performed in five 
eyes, using the data obtained from the rabbit 
studies. The pupils were constricted with 2% 
pilocarpine 30 minutes before surgical proce- 
dures. After topical anesthesia was achieved in 
the patients, laser iridotomy was performed. 
From this study, we determined the following 
optimal laser setting for iridotomy: 75-um spot 
size, 700-mW power, and 0.1-second duration; 
or 75-um spot size, 1,000-mW power, and 0.05- 
second duration for penetrating burns. The 
setting for circular burns was 200-ym spot size, 
200-mW power, and 0.2-second duration. Us- 
ing these two laser settings, we performed the 
iridotomies in the next two groups (four eyes in 
each), respectively, with posterior subcapsular 
or nuclear cataract. For the clinical study of the 
eyes with angle-closure glaucoma, we used la- 
ser settings of 200-um spot size, 200-mW pow- 
er, and 0.2-second duration for circular burns; 
and laser settings of 75-um spot size, 1,000- 
mW power, and 0.05-second duration for pene- 
trating burns. 

The indications for diode laser iridotomy are 
similar to those for argon or Nd:YAG laser 
iridotomy. We determined diagnoses in 40 
phakic eyes from 24 patients treated in this 
study (Table 1). Patients with secondary angle- 
closure glaucoma were excluded from the 
study. Narrow-angled treated eyes had a more 
narrow angle than that of Shaffer grade II as 
determined by gonioscopy, and were preopera- 
tively examined with the combined dark room- 
prone test as a provocative test. Of the 12 
treated eyes, eight had positive test results and 


TABLE 1 
DIAGNOSES 
NN 
NO. OF EYES 
DIAGNOSIS (N = 40) 

Acute primary angle-closure glaucoma 2 
Chronic primary angle-closure glaucoma 14 
Intermittent primary angle-closure glaucoma 4 
Latent primary angle-closure glaucoma 

Fellow eye capable of closure 8 

Narrow-angled eye T2 


eee 
“Eight eyes had positive results of combined dark room- 
prone test, and four eyes had negative results. 


four had negative results. Before laser therapy, 
all patients underwent ophthalmic examina- 
tion, including determination of visual acuity 
and Goldmann applanation tonometry. Iridoto- 
my was performed as far peripherally as possi- 
ble in the superior nasal or temporal quadrant. 
Although the successful penetration was first 
manifested by a gush of aqueous humor con- 
taining pigment epithelium particles from the 
posterior chamber, we enlarged the iridotomy 
until the anterior lens capsule or vitreous cavity 
became visible behind a 300- to 500-pm iris 
opening. The treated eyes were observed for 
changes in intraocular pressure at 30-minute 
intervals for the first three hours. In patients in 
whom the increased intraocular pressure did 
not decrease to less than 25 mm Hg during the 
first three postoperative hours, we monitored 
the patients at hourly intervals until the intra- 
ocular pressure returned to less than 25 mm Hg. 
On the day after treatment, all patients were 
administered phenylephrine 0.5% for mydria- 
sis and were examined for retinal damage from 
the laser burns with indirect ophthalmoscopy. 
Follow-up examinations were performed after 
24 to 72 hours, and one week, two weeks, three 
weeks, and at monthly intervals thereafter. The 
follow-up period was seven to nine months. We 
monitored the cornea, inflammation in the 
anterior chamber, patency of the iridotomy, 
clarity of the lens, and intraocular pressure. 
The preoperative use of glaucoma medications 
was continued at least one week after iridoto- 
my. 





Results 





The appearance of tissue burns with the 
diode exposure was similar in both human and 
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rabbit irides, although immediate fibrin forma- 
tion was observed on the surface of the iris 
lesion in the rabbit eyes. Bubble formation was 
commonly observed at iridotomy sites and was 
larger than in argon laser iridotomy. The bub- 
ble interrupted further lasing. However, we 
could rupture it easily and continue the opera- 
tion by shooting the laser on the iris surface at 
the bottom of the bubble. 

Rabbit studies—In the preliminary experi- 
ment with four rabbits, we created iridotomies 
with minimal lens damage using the following 
laser setting: 200-m spot size, 200-mW power, 
and 0.2-second duration for circular burns; and 
75-um spot size, 700- to 1,000-mW power, and 
0.1-second duration for penetrating burns. The 
power with the best penetration was 800 mW 
for penetrating burns. Additionally, we created 
iridotomies with a laser setting of 75-y~m spot 
size, 1,000-mW power, and 0.05-second dura- 
tion for penetrating burns. But we had some 
difficulty in enlarging the hole in some rabbits 
with this laser setting. 

However, in the follow-up study with the six 
rabbits (Fig. 1), all iridotomies created with 
either 0.1- or 0.05-second lasing duration re- 
mained patent after ten months. Iridotomies 
had gradually become larger than that immedi- 
ately after the operation (Fig. 2). Faint anterior 
subcapsular cataract was observed in four of 12 
iridotomies created with 0.1-second lasing du- 
ration, and in three of 12 iridotomies with 
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Fig. 1 (Emoto, Okisaka, and Nakajima). Two iridot- 
omies created in pigmented rabbits by diode laser are 
shown with retroillumination one day after expo- 
sure. The laser setting used for penetrating burns was 
75-~m spot size, 800-mW power, and 0.1-second 
duration in the upper hole; and 75-ym spot size, 
1,000-mW power, and 0.05-second duration in the 
lower hole. The laser setting for circular burns was 
200-~m spot size, 200-mW power, and 0.2-second 
duration in both holes. 
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Fig. 2 (Emoto, Okisaka, and Nakajima). Same eye 


as in Figure 1, nine months after exposure. Iridoto- 
mies enlarged with time. 


0.05-second lasing duration. No damage of the 
cornea or retina was observed. 

Human studies—On the trial iridotomies in 
cataractous eyes, we used a laser setting of 
75-wm spot size, 700-mW power, and 0.1-sec- 
ond duration. Iridotomies were easily created 
with ten to 30 lasing burns. However, diode 
exposure at this laser setting caused focal cata- 
ract at iridotomy sites in all four eyes (Fig. 3). 
Conversely, when we used a laser setting of 
75-um spot size, 1,000-mW power, and 0.05- 
second duration, completion of iridotomy re- 
quired more lasing burns, but no obvious cata- 
ract was experienced in any of the four eyes. 
Consequently, successful iridotomy with mini- 
mal lens damage was performed with a higher 
energy level and shorter exposure time as men- 
tioned in argon laser iridotomy.” 

In our clinical study, all iridotomies were 
achieved in one lasing session (Fig. 4) and 
remained patent (Figs. 5 and 6). One eye had 
one strand and one eye had two strands of 
fibers across the holes of iridotomy, but they 
did not close because of the size of the residual 
holes. Iridotomies enlarged slightly with time. 
A mean of 152 pulses (range, 92 to 218 pulses) 
was required for the production of a patent 
iridotomy. 

Immediate postoperative complications were 
determined (Table 2). All patients showed some 
inflammatory response consisting partly of pig- 
mented debris in the anterior chamber. The 
inflammation lasted up to two or three weeks 
after treatment. Corneal change was uncom- 
mon; corneal endothelial change was observed 
in the lasing site of two eyes with acute attacks 
of angle-closure glaucoma. A vesicular lesion 
similar to that observed in patients with poster- 


324 AMERICAN JOURNAL OF OPHTHALMOLOGY 





Fig. 3 (Emoto, Okisaka, and Nakajima). Iridotomy 
in human eye, created by using a laser setting of 
75-um spot size, 700-mW power, and 0.1-second 
duration for penetrating burns. This exposure time 
caused localized cataract formation immediately be- 
hind the iridotomy. 


ior polymorphous dystrophy developed, but 
disappeared within two days after treatment. 
The clouding of the lens surface was commonly 
observed (24 of 40 eyes, 60%), but disappeared 
within two days after treatment. Focal localized 
cataract developed in two eyes and also disap- 
peared within three months after treatment. 
Pupillary distortion was common (28 of 40 
eyes, 70%) and of a greater degree than in 
argon laser iridotomy, but recovered within 
three months. 

Increased intraocular pressure was common, 
but normalized the next day without the use of 
additional antiglaucoma drugs. Of 38 eyes, ex- 
cluding two eyes with acute angle-closure glau- 
coma, 33 eyes (87%) had some intraocular pres- 
Sure increase (range, 1 to 32 mm Hg) after 





Fig. 5 (Emoto, Okisaka, and Nakajima). Same eye 
as in Figure 4, three months after iridotomy. 
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Fig. 4(Emoto, Okisaka, and Nakajima). Diode laser 
iridotomy in a patient with angle-closure glaucoma, 
one day after treatment. 


iridotomy. The greatest intraocular pressure 
increase developed within the first two postop- 
erative hours (Fig. 7). Four of the 33 eyes (12%) 
with postoperative intraocular pressure in- 
creases had peaks in intraocular pressure at 
30minutes, 22 (67%) at one hour, six (18%) at 
1.5 hours, and one (3%) at two hours. We 
analyzed the time course of the intraocular 
pressure change after laser burn (Fig. 8). The 
intraocular pressure increase did not correlate 
with the degree of anterior chamber inflamma- 
tion, the energy levels required for iridotomy 
formation, or preoperative intraocular pres- 
sure. All patients had symmetric intraocular 
pressure changes. The hole was patent in all 
until the last visit, seven to nine months after 
the procedure, with no tendency to close. The 
hole is considered to stay nearly permanent. 





Fig. 6 (Emoto, Okisaka, and Nakajima). Same eye 
as in Figure 5. 
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TABLE 2 25 
COMPLICATIONS 
” 
EYES (N = 40) = 
Se ty 
COMPLICATIONS NO. % TE 
i aot AE E a A 5 
Iritis 40 100 ee 
Corneal changes ra 5 
Epithelial 0 0 =, K 
Endothelial 2 5 = 3 g 
Lens changes : Seas a: = aS 
Lens-surface clouding 24 60 SS age oe agg Sees gees i 
Localized cataract 2 5 <0 ti~10 +11~20 #21~30 +30< 
Pupillary distortion 28 70 GREATEST IOP INCREASE (mmHg) 
Intraocular pressure increase > 10 mm Hg 8 20 Fig. 7 (Emoto, Okisaka, and Nakajima). Number of 
eyes and degree of postoperative intraocular pressure 
increase. The difference between preoperative intra- 
ocular pressure and highest intraocular pressure oc- 
curred in the first two postoperative hours. Two eyes 
‘ i with acute angle-closure glaucoma are excluded (n = 
Discussion 


Argon or Nd:YAG laser iridotomy has become 
the preferred treatment for pupillary-block 
glaucoma. In this study, using a semiconductor 
diode laser, we demonstrated successful cre- 
ation of iridotomy in rabbit and human eyes. 
These lasers can be used in this treatment, but 
they have notable differences among their laser 
effects. The diode and argon laser produce the 
iridotomy with a thermal effect, whereas the 
Nd:YAG laser achieves an iridotomy with a 
shock wave. The production of iridotomies with 
diode laser was first attempted in rabbits by 
Jacobson and associates.“ They described the 
following laser setting as the optimal energy for 
iridotomy: 100-um spot size, 700-mW power, 
and 0.2-second duration; and noted anterior 
lens capsule damage was positively correlated 
with longer exposure times and larger spot 
sizes. On argon laser iridotomy, several investi- 
gators emphasized that the use of shorter expo- 
sure duration combined with high levels of 
power make it possible to produce sufficient 
iridotomies with minimal complications.” 
Therefore, we used the shorter exposure dura- 
tion, higher levels of power, and smaller spot 
sizes in our diode laser study. The minimal spot 
size available in the diode laser was 75 wm. The 
method and laser setting were similar to that of 
argon laser iridotomy”? used for Japanese 
brown irides. As a result, we produced suffi- 
cient iridotomy in one session with minimal 
complications in human eyes. We produced 
iridotomies only with the penetrating burns. 
But the circular burns have the effects of thin- 
ning the iris encircled by the burns and deepen- 


38). IOP indicates intraocular pressure. 


ing the anterior chamber at the coagulation site. 
These effects make the subsequent penetrating 
phase easier and prevent the complication of 
corneal endothelial burn. To perform successful 
iridotomies, it is most important to keep the 
laser in good focus on the iris using a higher 
magnification of slit-lamp microscope and iri- 
dotomy lens. 

Iritis developed in all patients. This did not 
appear to be a clinical problem, but topically 
applied corticosteroids should be used postop- 
eratively. Increased intraocular pressure is 
most important clinically. Increase of more 
than 10 mm Hg developed in eight of 40 eyes 


IOP (mmHg) 
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TIME 


Fig. 8 (Emoto, Okisaka, and Nakajima). Time 
course of intraocular pressure after laser iridotomies. 
Two eyes with acute angle-closure glaucoma are 
excluded (mean + standard deviation, n = 38). IOP 
indicates intraocular pressure. 
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(20%). This was similar to the change noted 
with argon or Nd:YAG laser iridotomy.” The 
mechanisms of these intraocular pressure in- 
creases are as yet unknown. Carbonic anhy- 
drase inhibitors or hyperosmotic agents should 
be administered preoperatively to suppress the 
immediate postoperative intraocular pressure 
increase. Apraclonidine may be useful in pre- 
venting this complication.*”’ 

Among the clinical complications, we noted 
the different incidence between the diode and 
argon laser iridotomies. On the corneal lesions, 
only transitory endothelial lesions developed 
in two eyes with acute angle-closure glaucoma 
(two of 40 eyes, 5%) and were not severe 
enough to interrupt treatment. In argon laser 
iridotomy in brown irides, Yamamoto, Shirato, 
and Kitazawa” found the corneal endothelial 
lesion in nine of 36 eyes (25%) treated using a 
laser setting of short exposure time (50-ym 
spot size, 1,000-mW power, and 0.02-second 
exposure time). This low incidence of corneal 
lesions may represent an advantage for the 
diode laser iridotomy over the argon laser iri- 
dotomy, especially in eyes with acute corneal 
edema. 

In contrast, the clouding of the lens surface 
and pupillary distortion were more strongly 
observed after diode laser iridotomy compared 
with argon laser iridotomy. The clouding of the 
lens surface disappeared within two days after 
diode laser iridotomy, but this does not usually 
complicate argon laser iridotomy. Pupillary dis- 
tortion toward the iridotomy site was apparent- 
ly of a greater degree, and continued for longer 
periods in diode laser iridotomy than in argon 
laser iridotomy. 

We did not examine the incidence of posterior 
synechiae around the hole of iridotomies. Par- 
tial posterior synechiae appear to develop more 
often in diode laser iridotomy than in argon 
laser iridotomy, as we frequently found some 
debris of iris pigment epithelia adherent to the 
lens overlying the iridotomy site immediately 
after iridotomy. 

We used a photocoagulator in which the laser 
diode is set in the slit-lamp instrument. Cur- 
rently, a new laser diode photocoagulator 
(Nidek DC-3000) has been constructed in 
which the laser unit is set in a portable console 
box. This separate system enables the versatile 
use of the laser for a range of applications. 
Surgeons can connect various delivery systems 
to the console box through fiber optics, such as 
the slit lamp, binocular indirect ophthalmo- 
scope, endophotocoagulation probe, and trans- 
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scleral photocoagulation probe. The energy 
distribution at the coagulation site in this mod- 
el is more evenly distributed because of the 
fiber optics. Therefore, we needed more power 
(75-um spot size, 1,100- to 1,130-mW power, 
and 0.05-second duration for penetrating 
burns) to obtain patent iridotomy. 

Attractive advantages of the semiconductor 
diode laser are its compact size, portability, 
efficiency, simple construction, longer life, and 
potential low cost. The diode laser also runs on 
standard wall current or by dry battery and 
needs no water cooling. These characteristics of 
the diode laser will be attractive for ophthalmic 
practice, and effective for contribution to the 
prevention of blindness in developing coun- 
tries. Our data are based only on Japanese eyes 
with brown irides. We could not include eyes 
with irides of other colors. Further study should 
be performed in other races with different col- 
ored eyes. 
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Acetazolamide and Aplastic Anemia 


S. Shapiro, M.B., and F. T. Fraunfelder, M.D. 


Acetazolamide and other carbonic anhydrase 
inhibitors reduce intraocular pressure and are 
used in the long-term management of glaucoma 
and as short-term treatment after cataract oper- 
ations or laser treatment. Keisu and associates! 
recently suggested that acetazolamide treat- 
ment may be associated with an increased inci- 
dence of aplastic anemia. Previous reports?" 
also suggested that acetazolamide, as well as 
other carbonic anhydrase inhibitors, may cause 
hematologic disorders including aplastic ane- 
mia. The association is plausible because car- 
bonic anhydrase inhibitors are sulfonamide de- 
rivatives and sulfonamides are well established 
as a cause of aplastic anemia and other hemato- 
logic disorders.‘ 

Keisu and associates’ reported the records of 
16 patients with aplastic anemia attributed to 
acetazolamide to the Swedish Adverse Drug 
Reactions Committee. Of 16 cases reported 
over a 16-year period, 11 were accepted as 
valid. The 11 patients involved were treated for 
glaucoma for a median duration of three 
months; ten patients died within eight weeks. 
The amount of acetazolamide used was calcu- 
lated by dividing the estimated daily dose of 
acetazolamide (600 mg) into the total amount 
marketed each year; that estimate yielded the 
person-years of exposure. From these data the 
estimated incidence of aplastic anemia attribut- 
able to the use of acetazolamide was approxi- 
mately one in 18,000 person-years (or 55 per 
million person-years). In contrast, the expected 
incidence of aplastic anemia in the general 
population of Sweden is 2.2 per million per 
year (or 3.2 per million per year among men 
and 6.3 per million per year among women over 
the age of 60 years). 

The Swedish data present two major prob- 
lems. The first relates to the accuracy of the 
incidence, which is estimated on the basis of 
total sales divided by a usually prescribed dose. 
The method is crude and subject to error. Addi- 
tionally, the estimate is of person-years of ex- 
posure, and not the actual number of persons 
exposed each year (that number is unknown), 

The second and more serious problem con- 
cerns the attribution of the 11 cases to acetazol- 
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amide. Seven of the patients were also exposed 
to other drugs, any one of which could have 
been the cause. For some of the drugs (such as 
furosemide), there is quantitative evidence of 
association.” For other drugs the evidence is 
weaker, but the possibility that one or more of 
them caused aplastic anemia cannot be exclud- 
ed. It is also possible that some cases of aplastic 
anemia were not drug-induced, and that the 
exposure to acetazolamide was coincidental. It 
is estimated that 70% of the cases of aplastic 
anemia are not related to drug use.’ 

Keisu and associates’ acknowledged that 
their data were crude, but they argued that their 
estimates were likely to be conservative. If the 
errors in their data could be corrected, the 
findings might more strongly implicate acet- 
azolamide. They indicated that the number of 
cases of aplastic anemia associated with car- 
bonic anhydrase inhibitors may actually have 
been higher because of underreporting in any 
adverse reaction reporting system.’ Additional- 
ly, the number of patient-years contained an 
excessive number of exposed individuals be- 
cause many patients who started acetazolamide 
treatment soon stopped. Additionally, there 
was poor compliance because of adverse sub- 
jective effects.* We found their arguments per- 
Suasive, but would prefer more precise data that 
do not require assumptions. 

One of us (S.S.)° was a coauthor of a report of 
a large, population-based study of aplastic ane- 
mia, the International Agranulocytosis and 
Aplastic Anemia Study. This study accurately 
determined the denominator population and 
avoided potential bias in attributing a dyscrasia 
to acetazolamide. We did not identify a statisti- 
cally significant association between carbonic 
anhydrase inhibitors and aplastic anemia. The 
carbonic anhydrase inhibitors, however, were 
so infrequently used that a modest increase in 
the risk could easily have been missed by 
chance. Nevertheless, if the risk is indeed as 
high as is suggested by the Swedish findings, 
the International Agranulocytosis and Aplastic 
Anemia Study had sufficient statistical power to 
detect it. 

The International 
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Aplastic Anemia Study recorded histories of 
drug use as given by the patients. Eight percent 
of the patients could not be interviewed be- 
cause they were either too ill or dead.’ The 
Swedish investigators suggested that the failure 
to obtain drug histories from the patients with 
the most severe aplastic anemia accounted for 
inconsistency between their findings and those 
of the International Agranulocytosis and 
Aplastic Anemia Study. In the Swedish study, 
the patients were so ill that most died within 
weeks; had they been participants in the Inter- 
national Agranulocytosis and Aplastic Anemia 
Study, the history of acetazolamide use may not 
have been learned because they were too ill or 
died before being interviewed. 

This suggestion necessitates assumptions 
about the acetazolamide exposure status of the 
patients who were not interviewed in the Inter- 
national Agranulocytosis and Aplastic Anemia 
Study. Additionally, it implies that acetazol- 
amide induces more severe and rapidly fatal 
aplastic anemia than those that are the result of 
other causes. This possibility cannot be exclud- 
ed. 

On the basis of the published evidence, we 
believe that acetazolamide may be a cause of 
aplastic anemia. The Swedish data, despite 
some reservations, favored a causal effect. We 
have, however, reservations about the inci- 
dence attributed to acetazolamide. It is difficult 
to explain why the association was not ob- 
served in the International Agranulocytosis 
and Aplastic Anemia Study; possibly a further 
case control study focused specifically on the 
association between carbonic anhydrase inhibi- 
tor use and aplastic anemia would resolve the 
discrepancy. 

Ophthalmologists must question whether the 
risk of acetazolamide treatment is unacceptably 
high when compared with the expected bene- 
fits. The data conflict, but we believe that the 
incidence of aplastic anemia attributable to 
acetazolamide is low. That judgment may be 
erroneous. On the question of benefit, there is 
only the clinical judgment of ophthalmologists 
who prescribe acetazolamide or other carbonic 
anhydrase inhibitors. We recommend that oph- 
thalmologists follow the original guidelines of 
Fraunfelder and associates* in part to diagnose 
the 23% of hematologic side effects that are not 
aplastic anemia. Most of the 176 cases of major 
hematologic side effects associated with car- 
bonic anhydrase inhibitor use in the National 
Registry series developed within six months of 
initiating treatment. Also, hematologists be- 


lieve that early detection of aplastic anemia 
may allow more effective treatment. 

Theoretically, the incidence of aplastic ane- 
mia secondary to a carbonic anhydrase inhibi- 
tor could be settled by means of a controlled 
trial in which patients are randomly assigned to 
treatment. The logistic problems and costs, 
however, would be formidable, and it is unlike- 
ly that such a trial will ever be performed. 
Therefore, until then, we suggest that the clini- 
cian who needs to prescribe carbonic anhydrase 
inhibitors provide the patient with Patient 
Medication Information forms, which may be 
obtained from the United States Pharmacopeial 
Convention, 12601 Twinbrook Pkwy., Rock- 
ville, MD 20852. This will protect the patient 
and physicians by explaining the drugs and 
their complications and warning signs, and will 
provide informed consent. We also suggest in- 
forming the patient of the following: (1) before 
initiating treatment with these drugs, and at 
periodic intervals (especially during the first six 
months of use) the physician may order com- 
plete blood cell and platelet counts; (2) the 
physician should be informed if the patient or 
any family member has a history of previous 
drug-related blood disorders after taking any 
medication; (3) the physician should be con- 
tacted if any of the following are experienced 
after using these drugs: persistent sore throat, 
fever, fatigue, easy bruisability, nosebleeds, 
skin discoloration, or jaundice; and (4) infre- 
quently, notable blood disorders have been 
reported. 
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developed toxoplasmic retinochoroiditis in his 
right eye. He was initially treated with pyri- 
methamine (50 mg twice daily) and sulfadia- 
zine, which had to be discontinued because he 
developed a severe cutaneous rash. He likewise 
developed an allergic rash to clindamycin. With 
pyrimethamine therapy alone, his eye disease 
progressed. 

When the patient was referred to the National 
Institutes of Health, his visual acuity was R.E.: 
20/200 and L.E.: 20/20. Ocular examination 
disclosed a localized area of vitreitis over an 


Inquiries to Juan S. Lopez, M.D., National Eye Institute, 
Bldg. 10, Rm. 10N226, National Institutes of Health, 
Bethesda, MD 20892. 

Current therapy for toxoplasmic retinocho- 
roiditis in patients with the acquired immuno- 
deficiency syndrome (AIDS) consists of a com- 
bination of pyrimethamine (given with folinic 
acid) and either a sulfonamide or clindamycin.’ 
In an AIDS patient receiving zidovudine, how- 
ever, pyrimethamine may further suppress an 
already depleted bone marrow. Additionally, 
zidovudine has been reported to be antagonis- 





tic to pyrimethamine.” With sulfadiazine, ad- 
verse reactions have been reported to be higher 
(60%) in AIDS patients than in those who are 
not immunocompromised.” 

A 14-year-old hemophiliac boy with AIDS 


Fig. 1 (Lopez and associates). Fundus photograph 
demonstrating an area of vitreitis overlying an ill- 
defined superotemporal retinochoroidal infiltrate 
with surrounding retinal edema. Note adjacent old 
retinochoroidal scar (arrow). 
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ill-defined, superotemporal retinochoroidal in- 
filtrate in his right eye. This lesion was adjacent 
to an old retinochoroidal scar and extended to 
the superior border of the disk with surround- 
ing retinal edema and a macular star (Fig. 1). 
His left eye was normal. Magnetic resonance 
imaging did not show evidence of any focal 
brain lesion. Anti Toxoplasma IgG titer was 4.29 
(normal, < 1.00) by enzyme-linked immuno- 
sorbent assay. IgM titer was negative at 1:10 
dilution. Oral administration of 566C80 was 
instituted at a dose of 750 mg four times a day. 
On the fourth day of therapy, there was a 
significant resolution of the vitreal inflamma- 
tion, which resulted in a clearer delineation of 
the macular star and adjacent subretinal hem- 
orrhage (Fig. 2). By four weeks, visual acuity in 
the right eye improved to 20/40. There was no 
sign of recurrence at the five-month follow-up 
visit. The patient remains on 566C80 oral thera- 
py at the initial dose. No adverse reactions to 
566C80 have thus far been recognized. 

This is a unique case of ocular toxoplasmosis 
in an AIDS patient who was treated with 
566C80, a hydroxynaphthoquinone that was 
originally synthesized as an antimalarial 
agent.*” Araujo, Huskinson, and Remington! 
reported remarkable in vitro and in vivo activi- 
ty of 566C80 in mice against both the tachy- 
zoite and bradyzoite stages of seven different 
Toxoplasma strains, five of which were isolated 





Fig. 2 (Lopez and associates). After four days of 
therapy, the area of vitreitis significantly resolved, 
resulting in a clearer delineation of the macular star 
(arrow) and adjacent subretinal hemorrhage (arrow- 
head). 


from AIDS patients. Besides being protected by 
a relatively thick cyst membrane, bradyzoites 
are relatively dormant metabolically, which 
makes them more resistant to drugs such as 
pyrimethamine and sulfonamide that act on 
metabolic pathways.*” The drug 566C80 ap- 
pears to interfere with the mitochondrial elec- 
tron transport chain by acting as analogues of 
ubiquinone.’ By blocking dihydro-orotate de- 
hydrogenase, a key enzyme of the pyrimidine 
biosynthesis pathway, inhibition of pyrimidine 
production results. 

To date, 566C80 has been successfully used at 
the National Institutes of Health to treat eight 
patients with AIDS and cerebral toxoplasmosis 
who were either intolerant or did not respond 
to standard therapy of pyrimethamine and clin- 
damycin (unpublished data). Six patients im- 
proved or remained stable during four to great- 
er than 30 weeks of oral 566C80 therapy. Three 
of these patients died with no evidence of 
toxoplasmosis; one of these developed a severe, 
temporary rash while taking the drug but tole- 
rated resumption of 566C80 therapy later on. 

As anew anti Toxoplasma drug, 566C80 offers 
promise, especially for AIDS patients. Its effica- 
cy relative to pyrimethamine plus sulfadiazine 
or pyrimethamine plus clindamycin remains to 
be determined by further trials. 
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Sarcoidosis is a chronic, inflammatory dis- 
ease of unknown cause, which is characterized 
by the development of noncaseating epithelioid 
granulomas in miscellaneous tissues including 
the eye and its adnexa. The most common 
manifestation of ocular sarcoidosis is acute or 
chronic iridocyclitis. Ocular findings may also 
include dacryoadenitis, dacryocystitis, iris nod- 
ules, retinal perivasculitis with perivenous 
sheathing, and superficial exudative candle- 
wax lesions.’ We encountered a peculiar mani- 
festation of the disease appearing as a branch 
vein occlusion associated with a characteristic 
sarcoid subretinal granuloma. 

A 32-year-old black woman with a history of 
chronic fever and dyspnea was referred to our 
institution for examination. The patient com- 
plained of transient episodes of blurred vision 
in her left eye, but best-corrected visual acuity 
was 20/20 in both eyes. Results of anterior 
segment examination were normal. The right 
fundus was normal. Fundus examination of her 
left eye disclosed a yellow-white granuloma- 
tous lesion (about s disk diameter) covered by 
the superotemporal retinal vein appearing ir- 
regularly dilated and tortuous, with scattered 
retinal hemorrhages and cotton-wool spots. 
The retinal vessels were free of sheathing and 
did not produce the classic appearance of can- 
dle-wax drippings. Fluorescein angiography 


demonstrated incomplete occlusion of the in- 
volved vein (with an increase of retinal circula- 
tion time) and showed initial relative hypofluo- 
rescence (Fig. 1) with progressive dye 
accumulation in late-phase angiography from 
the subretinal nodule. The diagnosis of sarcoid- 
osis, suggested by the presence of bilateral hilar 
lymphadenopathy, increased erythrocyte sedi- 
mentation rate, and increased angiotensin-con- 
verting enzyme levels, was confirmed by a high 
ratio of T-helper to T-suppressor lymphocytes 
in the bronchoalveolar lavage, salivary gland, 
and transbronchial lung biopsy specimens 
demonstrating noncaseating granulomas. Re- 
sults of a detailed systemic evaluation, includ- 
ing blood cell count, hemoglobin level, glucose 
tolerance, serum protein electrophoresis, and 
antinuclear antibody, were unremarkable. 
Hemoglobin electrophoresis showed a normal 
percentage of hemoglobin A. 

The patient was treated with prednisolone, 
30 mg orally, daily. Six months later, the left 
subretinal lesion had dramatically flattened 
and decreased in size with total resolution of 
the accompanying venous obstruction (Fig. 2). 

Granulomatous involvement of the choroid 
has been reported in patients with biopsy- 
proven sarcoidosis.” Franck and Weiss’ de- 
scribed the histopathologic features of a pre- 
retinal neovascular membrane in presumed 





Fig. 1 (Denis and associates). Fluorescein angio- 
gram of the left eye shows an incomplete occlusion of 
the superotemporal retinal vein with an increase of 
retinal circulation time. The involved vein was free of 
perivascular sheathing and did not produce the ap- 
pearance of candle-wax drippings. Subretinal nodule 
showed relative hypofluorescence in initial transit 
frames. 
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Fig. 2 (Denis and associates). Six months of oral 
treatment with prednisolone produced a marked re- 
duction of the subretinal granuloma with total reso- 
lution of the retinal branch vein occlusion. 


Sarcoidosis, suggesting a previous venous oc- 
clusion. Retinal branch vein occlusion in ocular 
sarcoidosis has also been documented as a 
complication of the periphlebitis at a site of 
arteriovenous crossing.’” The presence of cot- 
ton-wool patches in our patient indicates a 
significant reduction of blood flow in the area of 
the obstruction. The venous vasculature re- 
turned to normal after the flattening of the 
granuloma with corticosteroid treatment, thus 
emphasizing that the cause of the venous ob- 
struction was the vascular compression by the 
underlying choroidal nodule. 
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Chronic papilledema in pseudotumor cerebri 
may cause optic nerve fiber attrition, which will 
result in visual field contraction and nerve fiber 
bundle field defects.! Visual loss is usually 
insidious but may occur suddenly from ischem- 
ic optic neuropathy,’ subretinal neovascular 
hemorrhage,’ and central retinal artery occlu- 
sion.’ Recently, we evaluated a case of pseudo- 
tumor cerebri with chronic papilledema where 
acute visual loss occurred with a branch retinal 
artery occlusion. 

A healthy, 16-year-old obese (200 lbs, 5 ft. 5 
in.) black girl had suffered occasional frontal 
headache as well as orthostatic transient visual 
obscurations since the age of 12 years. Two 
weeks before examination while taking no 
medications, she had sudden visual loss in the 
right eye, followed two days later by subjective 
visual loss in the left eye. 

Visual acuity was R.E.: 20/200 and L.E.: 
20/70. There was no anisocoria and no relative 
afferent pupillary defect. Intraocular pressures 
were 11 mm Hg bilaterally. Automated visual 
fields showed marked visual field contractions 
in both eyes and an inferior foveal-splitting 
defect in the right eye (Fig. 1). Both optic disks 
were swollen, and a branch retinal artery occlu- 
sion with geographic retinal edema was visible 
in the right fundus (Fig. 2). 

Echography documented distended optic 
nerve sheaths, 5.3 mm in the right eye and 5.5 
mm in the left eye (normal, 2.2 to 3.3 mm), with 
positive 30-degree abduction tests, confirming 
the presence of subarachnoid fluid. Results of 
computed brain tomography with contrast were 
normal. Lumbar puncture disclosed an opening 
pressure of 400 mm H,O with normal cerebro- 
spinal fluid cell count, protein, glucose, cytolo- 
gy, and culture. Complete blood cell count, 
electrolytes, glucose, prothrombin time, and 
partial thromboplastin times were normal. Lu- 
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Fig. 1 (Lam and associates). Automated Humphrey (30-2) visual fields (left, right eye; right, left eye) show 
marked contraction and an inferior foveal-splitting defect corresponding to the branch retinal artery occlusion in 


the right eye (left). 


pus anticoagulant, sickle cell preparation, anti- 
nuclear antibody, and treponemal serology 
were all negative. The erythrocyte sedimenta- 
tion rate was 20 mm /hr. 

The patient was admitted and treated with 
oral slow-release acetazolamide, 500 mg orally 


twice a day, and methylprednisolone, 250 mg 
intravenously every six hours. After six days, 
the transient visual obscurations resolved, the 
headache improved, and visual acuity im- 
proved dramatically to R.E.: 20/60 and L.E.: 
20/50. The acetazolamide was continued, and 





Fig. 2 (Lam and associates). Right fundus shows papilledema and segmental retinal infarction from a branch 


retinal artery occlusion. 
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the corticosteroid was changed to prednisone, 
80 mg orally daily, which was tapered gradual- 
ly over one month. 

Six weeks later, the patient was headache- 
free. Visual acuity had improved further to 
20/25 in both eyes, with 0.3 log unit of right 
relative afferent pupillary defect. Visual fields 
had improved markedly but with a persistent 
right defect corresponding to the segmental 
retinal infarction. Both the papilledema and the 
retinal edema from the arteriolar occlusion had 
resolved, and there was no evidence of a cilio- 
retinal artery. 

Branch retinal artery occlusion rarely occurs 
in papilledema or increased intracranial pres- 
sure. Baker and Buncic‘ described a 16-year-old 
boy with pseudotumor cerebri in whom papille- 
dema and peripapillary subretinal neovascular 
membrane were present, and acute visual loss 
occurred from a central retinal artery occlusion. 
Our patient had symptoms of pseudotumor 
cerebri for at least four years. Hypertension, 
diabetes, sickle cell disease, and collagen vas- 
cular disorders were ruled out. Hypercoagula- 
bility and vascular anomalies were also absent. 
The patient’s youth and the absence of systemic 
causes of arterial disease suggest that even 
moderate axonal swelling in papilledema can 
be sufficient to cause retinal arteriolar occlu- 
sions. 
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Although the occurrence of corneal ulcers in 
patients afflicted with the acquired immunode- 
ficiency syndrome (AIDS) has been described,! 
little emphasis has been given to the possibility 
of the occurrence of corneal ulcers in patients 
who wear contact lenses and test positive for 
human immunodeficiency virus (HIV), but who 
do not manifest the end-stage symptoms of the 
disease. 

A 37-year-old man became aware of HIV 
seropositivity after persistent leukoplakia. 
Zidovudine and dideoxyinosine were adminis- 
tered prophylactically. 

On Sept. 17, 1990, the patient had a routine 
ophthalmic examination. He wore rigid gas- 
permeable lenses. Best-corrected visual acuity 
was R.E.: 20/25 and L.E.: 20/20. Slit-lamp 
examination disclosed stage 1 papillary hyper- 
trophy. The lens fit appeared within normal 
limits. The patient did not disclose his HIV 
status at this time. 

On Dec. 15, 1990, the patient was seen after 
complaining of severe foreign-body sensation, 
blurred vision, and light sensitivity in the right 
eye for several previous hours. Visual acuity 
with spectacles was counting fingers in the 
right eye. A superotemporal shallow ulcer ap- 
proximately 1 mm in diameter, and severe flare 
and cells without hypopyon were documented. 
Scrapings of the ulcer were taken for bacterial 
and viral cultures. Cultures were also taken 
from the contact-lens accessories and solu- 
tions. The patient was promptly admitted to the 
hospital, and intensive antibiotic topical and 
systemic therapy was initiated. Initial topical 
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therapy before culture results was as follows: 
fortified tobramycin 15 mg/ml and cefazolin 
33.3 mg/ml, one drop of each in the right eye 
every 30 minutes around the clock, and homa- 
tropine, one drop twice a day in the right eye. 

In 24 hours, cultures of the ulcer and the 
contact-lens case grew Pseudomonas aeruginosa 
sensitive to gentamicin, mezlocillin, and cipro- 
floxacin. The right cornea showed a 360-degree 
ring infiltrate together with deep Descemet’s 
folds and diffuse central deep corneal haze. 
Less than 24 hours later a descemetocele was 
visible. Corneal transplantation was performed 
promptly on the same day. An 11-mm donor 
button was sutured into an 11-mm recipient 
bed. Trephination of the perforated cornea was 
done with cyanoacrylate adhesive and sodium 
hyaluronate.” 

On the first postoperative day, uncorrected 
right visual acuity was hand movements at 1 m. 
The anterior chamber showed a microscopic 
hyphema, but no evidence of recurrence of the 
infection was evident. Tobramycin and cef- 
tazidime eyedrops were administered hourly 
around the clock. Forty-eight hours postopera- 
tively, prednisolone sodium acetate eyedrops 
were added four times a day to the right eye. 
The patient was discharged on the fifth postop- 
erative day and was followed up on an outpa- 
tient basis. Six months after surgery (Figure), 
the patient had a clear graft and was not taking 
medications. Best-corrected visual acuity with 
spectacles was 20/30 +2. 

Pseudomonas corneal ulcers have previously 
been documented in neutropenic patients in- 
fected with HIV.’ The rapidly progressive 
course in this patient with required prompt 





Figure (Maguen, Salz, and Nesburn). Penetrating 
keratoplasty six months postoperatively. 
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surgical intervention, which enabled the resto- 
ration of vision. 

This case illustrates the risk of contact-lens 
wear in the patient positive for HIV with mini- 
mal symptoms and signs of the disease. This 
patient wore a gas-permeable, daily-wear lens. 
This mode of lens wear has relatively low risk 
for contracting corneal ulcers.’ Even though it 
is difficult to speculate on the possible inci- 
dence of corneal ulcers in this group of pa- 
tients, it is clear from the cases described in the 
literature that a patient infected with HIV who 
contracts a Pseudomonas corneal ulcer will 
probably have a fulminant course, and will be 
at extremely high risk of losing the involved 
eye. 
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Infectious crystalline keratopathy was first 
described by Gorovoy and associates’ in 1983. 
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They reported the development of unusual 
crystalline-appearing, needle-like stromal opac- 
ities in a corneal graft six months after surgery. 
Since then, other cases of one small series have 
been reported in the literature.* Most cases 
have occurred in grafts after penetrating kera- 
toplasty and, in almost all instances, the pa- 
tients have been treated with topical corticoste- 
roids on a long-term basis. In the majority of 
patients in whom positive cultures were ob- 
tained, Streptococcus viridans was found, al- 
though other bacteria and even fungi and calci- 
um have been implicated.*’ We encountered 
infectious crystalline keratopathy in a young 
child one month after epikeratophakia for the 
treatment of unilateral aphakia. Of particular 
note in this case is that the patient had not been 
treated with topical corticosteroids before the 
development of this lesion. 

On July 24, 1990, a 28-month-old boy under- 
went lensectomy and anterior vitrectomy for 
unilateral posterior lenticonus and mild, persis- 
tent, primary hyperplastic vitreous. After re- 
peated failures at contact-lens use, he under- 
went epikeratophakia on April 15, 1991. The 
graft was +18.00 diopters, 8.5 mm lenticular, 
and lathed from lyophilized donor tissue. The 
procedure was uncomplicated and, postopera- 
tively, the patient was treated with bacitracin 
ointment and full-time pressure patching; topi- 
cal corticosteroids were not used. Although the 
graft remained clear, it failed to re-epithelialize 
fully, leaving a small, persistent epithelial de- 
fect. A bandage contact lens was applied on 
May 13, 1991, and treatment with sodium sul- 
facetamide, 10% drops four times a day, was 
started. Four days later, a diffuse stromal haze, 
without focal infiltrate, was present in the graft. 
The central epithelial defect remained. The 
bandage contact lens was removed, and cul- 
tures were taken. Three days later, the status of 
the graft was unchanged and, while the patient 
was under chloral hydrate sedation, several 
sutures were removed because of associated 
vascular growth. A single-suture lateral tarsor- 
rhaphy was performed in an attempt to promote 
epithelial healing. Culture results on the mate- 
rial obtained three days previously showed 
light growth of alpha-hemolytic Streptococcus 
organisms, but this was considered a contami- 
nant. Because of the difficulty in examining the 
patient in the clinic, on May 28 he was exam- 
ined under general anesthesia, and the graft 
was removed. Material from the graft-host in- 


terface was submitted for cultures for bacteria 
and fungi. The removed lenticula was fixed in 
4% formaldehyde solution and processed for 
histopathologic examination. Subconjunctival 
injections of gentamicin and cefuroxime were 
given at the conclusion of the operation, and 
treatment with topical fortified cefazolin and 
gentamicin was begun. 

Cultures of the graft-host interface were posi- 
tive for S. viridans and aerobic diphtheroids. 
Histopathologic examinations of the lenticula 
disclosed corneal stroma without nuclei. There 
were numerous foci of gram-positive cocci se- 
questered between anterior stromal lamellae 
(Figure). Although occasional acute and chron- 
ic inflammatory cells were present in the deeper 
portions of the tissue, the clusters of bacteria 
were free from any associated inflammatory 
infiltrate. The histopathologic diagnosis of 
crystalline keratopathy in the epikeratophakia 
graft was made. The topical treatment was 
changed to fortified vancomycin, which cov- 
ered both S. viridans and aerobic diphtheroids. 
After ten days of antibiotic treatment, and after 
four cultures were reported as negative, treat- 
ment with dexamethasone 0.1% was instituted 
to reduce corneal stromal scarring and corneal 
vascularization. The cornea slowly re-epitheli- 
alized and by two months was relatively clear 
with a good red reflex and only a faint stromal 
haze. 


Figure (Brooks and associates). Photomicrograph 
of corneal stroma from the removed epikeratophakia 
graft. Numerous gram-positive cocci are present 
within the lamellae of the cornea stroma, but there is 
an absence of cellular infiltration (Gram stain, x 630). 
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The pathogenesis of infectious crystalline 
keratopathy is unclear. Long-term use of topi- 
cal corticosteroids has been thought to play an 
important role by causing sufficient local im- 
munosuppression to allow intracorneal growth 
of bacteria with essentially no host inflammato- 
ry response.’ The role of bacterial factors has 
also been considered important, both in terms 
of limiting the inflammatory or immune stimu- 
lus and decreasing the effectiveness of antibiot- 
ic treatment. The production of a biofilm mate- 
rial (for example, dextran) by the bacteria may 
limit their immunogenicity as well as drug 
penetrability.’ 

Of interest in our case was the absence of any 
treatment with corticosteroids. Since our pa- 
tient was immunocompetent, we concluded 
that in epikeratophakia, at least when lyophi- 
lized tissue is used, topical corticosteroids are 
not necessary for the development of crystal- 
line lesions. We speculated that the lyophilized 
graft, being a devitalized tissue, provides the 
initial environment in which bacteria can mul- 
tiply, free of a host response. This environ- 
ment, together with various factors related to 
the bacteria themselves (for example, dextran 
production), may then allow the development 
of diffuse stromal opacity. 
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Ocular and systemic side effects secondary to 
dipivefrin hydrochloride therapy are reported- 
ly rare. We encountered an unusual case of 
unilateral corneal vesicles believed to be secon- 
dary to dipivefrin therapy. 

A 41-year-old man was referred to our insti- 
tution because of recent onset of monocular 
diplopia and blurring in the left eye, most 
marked in the late afternoon and evening. 
Mixed mechanism glaucoma had been diag- 
nosed two years previously. The patient had 
been treated during this period with pilocar- 
pine gel in both eyes. Three months previously, 
dipivefrin 0.1% therapy had been started in the 
left eye only. However, because of visual symp- 
toms, the patient discontinued it just before 
being examined by us. 

On ocular examination, visual acuity was 
20/20 in both eyes. Multiple, fine, intraepithe- 
lial vesicles in the paracentral cornea of the left 
eye were seen (Figure). The stroma and endo- 
thelium were normal. These lesions in the left 
eye appeared to be similar to the vesicles seen 
in Meesman’s corneal dystrophy. The right cor- 
nea was normal, as were results of the rest of 
the ocular examination. The vesicles and symp- 
toms of blurring and monocular diplopia re- 
solved two months after the discontinuation of 
the dipivefrin. 

Dipivefrin hydrochloride ophthalmic solu- 
tion, USP 0.1%, has been marketed since 1980. 
Side effects of the drug include red eye, head- 
ache, ocular pain, dilated pupil and blurred 
vision, blepharoconjunctivitis, follicular con- 
junctivitis, papillary conjunctivitis, and rarely, 
corneal toxicity.’” 

Allergan Pharmaceuticals has received a few 
reports of corneal toxicity, including one of 
corneal edema, one of dendritic keratitis, four 
cases of punctate keratitis, and one case of 
epitheliopathy (written communication, Arlene 
Gwon, M.D., Allergan Pharmaceuticals, Octo- 
ber 1990). There is one case report in the 
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Figure (Satterfield, Mannis, and Glover). Multiple, 
fine, intraepithelial vesicles are in an annular pattern 
in the center of the left cornea. 


literature of punctate keratopathy from a 3% 
dipivefrin solution.’ There are several reports 
on the effect of the drug on the corneal stroma 
and endothelium.’ 

Corneal toxicity secondary to dipivefrin ther- 
apy is uncommon. This case of intraepithelial 
corneal vesicles is, we believe, secondary to 
dipivefrin therapy. Our patient was unwilling 
to reinstitute dipivefrin therapy to prove a caus- 
al relationship between the drug and the 
findings. However, the temporal sequence of 
events in which corneal vesicles and monocular 
diplopia appeared after initiation of dipivefrin 
hydrochloride therapy to the one eye only and 
disappeared after discontinuation of the drug 
strongly suggests a causal relationship. 
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Occlusion of the lacrimal puncta is indicated 
in patients with dry eyes in whom occlusion of 
the lacrimal canaliculus has been helpful. 
Knapp and associates’ contrasted superficial 
cauterization of the lacrimal puncta with cau- 
terization of the lacrimal puncta and vertical 
portion of the canaliculus. They found that, in 
20 of 22 patients, the puncta remained occlud- 
ed after deep cauterization. Ten of 22 lacrimal 
puncta that were cauterized superficially re- 
mained closed one month later. 

We have found that occlusion of the canalicu- 
lus with a collagen plug, combined with cauter- 
ization of the punctum and vertical canaliculus 
by using a disposable cautery, gives excellent 
results. 

Patients are selected in whom canalicular 
occlusion with a collagen plug had been helpful 
in reducing the symptoms of dry eyes. The 
procedure is simple. A collagen plug is inserted 
in the canaliculus. The area is anesthetized by 
instillation of 10% cocaine twice at five-minute 
intervals. The area of the lacrimal punctum is 
then dried. The thermal output of a disposable 
cautery is not variable but decreases with re- 
peated use; we used a fresh disposable cautery. 
The tip of the cautery is inserted into the 
punctum and into the vertical canaliculus, and 
the tissues are coagulated. The tissues shrink 
within one to two seconds, and when the ana- 
tomic landmarks of the punctum are coagulat- 
ed, the disposable cautery is removed. The 
collagen plug absorbs spontaneously and pre- 
vents the passage of tears until cicatrization of 
the punctum and vertical canaliculus is com- 
plete. 
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We have used this technique successfully in 
15 patients. 
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Improved, Reusable, Autopsy Eye 
Model Container for Laser 
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In a previous communication, we described a 
container to hold autopsy eye specimens in a 
model for practicing or teaching laser trabecu- 
loplasty and laser iridotomy. The model was 
made of a short section of plastic plumbing pipe 
and glass end-plates.’ The original containers 
were not reusable. In cooperation with Ocular 
Instruments of Bellevue, Washington, we have 
developed a reusable eye model container, 
which has been extensively tested during the 
last two years in hands-on instruction courses 
at the annual meeting of the American Acade- 
my of Ophthalmology. A single model can 
serve several students during instruction cours- 
es, depending on the number of laser burns 
placed. A universal slit-lamp holding clamp has 
also been developed to simplify stationary po- 
sitioning of the models for use, which is pre- 
ferred by most students rather than hand-hold- 
ing the models. 

Models for both trabeculoplasty and iridecto- 
my are constructed by suspending appropriate 
sections of formalin-fixed human autopsy eyes 
in 100% anhydrous glycerin and orienting the 
tissue sections to display the trabecular mesh- 
work or iris through a glass window (antireflec- 
tive coated for laser light) (Figs. 1 and 2). The 


preferable assembly techniques for either mod- 
el include placing the tissue sections to display 
the desired structure in the holder with just 
enough glycerin for a bubble-free view. Melted 
paraffin can be added onto the top of the glycer- 
in and exposed tissue sufficient to cover the 
tissue and lock it in place as cooling occurs. 
Usually, only about % to % inch of paraffin is 
required. Before securing the lid, the remainder 
of the container can be packed with sponges or 
tissue paper to hold the tissue and paraffin in 
place. Minimizing the amount of paraffin facili- 
tates cleaning and reusing the model. 

Laser trabeculoplasty—For laser trabeculo- 
plasty models, divide the fixed globe through 
the cornea and posterior pole into two equal 
parts. Remove the lens. Next, gently tear the 
iris from its ciliary body insertion. Inspect both 
hemispheres with a dissecting microscope to 
ensure that the trabecular meshwork is intact. If 
fixation has been poor, the angle landmarks 
may be distorted and tissue consistency too 
abnormal for use. Ideally, the pigmented tra- 
becular meshwork should be well defined and 
the pigment preserved in place. Usually, two 
trabeculoplasty models can be made from one 
well-fixed autopsy eye. Immerse in bubble-free 
glycerin in the container. Place the half-globe 





Fig. 1 (Minckler, Gaasterland, and Erickson). The 
component parts of the laser eye model container 
include the eye cup, sponge, and lid along with the 
universal, slit-lamp holder. 
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Fig. 2 (Minckler, Gaasterland, and Erickson). The 
eye container mounted on a slit lamp demonstrates 
the laser-coated glass front and the iridectomy model 
suspended in glycerin. 


specimen with the cut surface against the front 
glass window. 

The argon laser produces a realistic reaction 
with blanching or bubble formation in the 
meshwork at treatment parameters similar to 
those used clinically for trabeculoplasty. 

Laser iridotomy—For iridotomy models, re- 
move the cornea with scissors or a razor knife at 
Schwalbe’s line, leaving a low peripheral cor- 
neal rim, including the trabecular meshwork, 
with peripheral iris intact. Next, remove the 
posterior half of the globe by dividing it just 
anterior to the equator. This leaves the lens 
intact. Immerse the anterior segment in bubble- 
free glycerin in the container with the iris 
facing the front glass window. 

When used for argon laser iridectomy, the iris 
stroma will contract ina relatively lifelike man- 
ner when treated superficially, simulating the 
effect of iridoplasty in life. Sometimes, a plume 
of pigment rises in the glycerin suspension after 
perforation of the pigment epithelium with the 
laser, simulating the “smokestack” effect often 
noted during actual iridotomy. As in living 
eyes, blue irides are more difficult to penetrate 
than darkly pigmented irides. 

With YAG lasers, realistic tissue disruption 
occurs, with penetration of the iris. Power set- 
tings for YAG lasers will generally have to be 
higher than required in living eyes. 





Cleaning and reuse—To prepare the model 
containers for reuse, place them in an oven (at 
60 C) to melt residual paraffin. When the paraf- 
fin is liquified, pour the contents out and dis- 
card. Care should be taken not to overheat the 
containers, which may crack and the glue hold- 
ing the glass window in place. Before assem- 
bling the models, clean the inside surfaces of 
the container and glass plate thoroughly and 
gently with warm soap and water to remove dirt 
or dust. 

Shelf life durability—The shelf life of models 
with tissue samples in place is at least three to 
five years. In our experience there has been no 
bacterial or fungal growth in sealed containers 
stored at room temperature. New containers are 
less leaky than the original, homemade ver- 
sions. To minimize leak of glycerin, models 
should be stored with the window down. 

Safety—Safety guidelines for use of these 
models in training situations include laser safe- 
ty goggles for observers. Because of the risk of 
fragmentation or pitting of the surfaces, users 
should avoid Nd:YAG laser damage to the glass 
window. When using these models, caution 
should be used to minimize the risk of contact 
with suspension fluid and infectious disease 
transmission. We recommend the use of gloves 
and disinfection of exposed surfaces of tables 
and instruments. 
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Hard palate mucosal grafts are being used 
increasingly in eyelid reconstruction as tarsal 
lamellar substitutes after tumor excision and in 
the posterior lamella inferior to the tarsus to 
repair cicatricial entropion and eyelid retrac- 
tion caused by thyroid ophthalmopathy and 
seventh-nerve palsy. Although grafts are eas- 
ily harvested, excessive bleeding may occur at 
the donor site. A custom-fit mouthsplint of hard 
acrylic may be fabricated by a periodontist 
before surgery to control hemorrhage and for 
comfort after surgery.*” We used a soft athletic 
acrylic mouthguard that was heated in a micro- 
wave oven and then molded at the bedside to 
conform to the upper teeth and palate. This 
device successfully controlled excessive post- 
operative bleeding in a patient who underwent 
eyelid reconstruction. 

A 14-year-old boy was thrown from a motor- 
ized bike and struck his right eye on a rock. He 
had an avulsion of the right upper eyelid from 
the medial to the lateral canthus with loss of the 
full-thickness eyelid. The posterior lamella of 
the upper eyelid was reconstructed with two 
hard palate grafts each measuring 10 X 15 mm. 
The grafts were sutured end to end and covered 
by a local skin muscle eyelid flap that was based 
medially. The anterior lamella of the upper 
eyelid superior to the palate graft was recon- 
structed with a full-thickness retroauricular 
skin graft. Both hard palate graft sites oozed 
during surgery and required an absorbable gel- 
atin sponge soaked in topical thrombin to 
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Fig. 1 (Mauriello and associates). Healing palatal 
donor site. 





achieve complete hemostasis before extubation 
after general anesthesia. There was no signifi- 
cant intraoperative blood loss. 

Approximately ten hours after surgery, pro- 
fuse bleeding occurred from the palatal 
wounds. Direct cautery after local injection of 
the donor sites with 1% lidocaine with epi- 
nephrine 1:100,000 accomplished satisfactory 
hemostasis. 

Late that afternoon, brisk bleeding recurred. 
The oral surgery consultant (L.R.) recommend- 
ed that the patient bite down on a gauze soaked 
in a moistened tea bag. Although this maneuver 
temporarily stopped bleeding, a large clot ad- 
herent to the wound continually dislodged, and 
brisk bleeding occurred several times. Results 
of examination including bleeding time, pro- 
thrombin time, partial thromboplastin time, 
and platelet count were normal. 

Two days after surgery, a soft acrylic mouth- 
guard soaked in disinfectant was then heated in 
a dish of water in the microwave oven for 
approximately five minutes (Figs. 1 and 2). The 
warm, soft, moldable mouthguard was allowed 
to cool and was then placed in the upper mouth 
to conform to the palate and teeth. The patient 
wore the mouthsplint for five days without 
further hemorrhage. 

The palatal splint may be lined with peri- 
odontal paste, collagen strip, or an absorbable 
gelatin sponge to minimize postoperative 
bleeding, pain, and hematoma.’ The splint al- 
lows granulation of the wound and epitheliali- 
zation to occur. The splint is worn for approxi- 
mately three to five days except for oral 
irrigation and hygienic purposes. 

At the time of surgery, certain precautions 
should be taken to avoid bleeding at the palatal 





Fig. 2 (Mauriello and associates). Mouthsplint used 
to tamponade palatal graft site. 
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donor site. The graft should be harvested anter- 
iorly away from the union of the hard and soft 
palate and away from the midline to avoid the 
palatine artery and its branch. Additionally, 
the incision depth should not penetrate the 
mucoperiosteum. Generally, bleeding is con- 
trolled by pressure at the site of bleeding, 
bipolar or Bovie cautery of focal bleeding ves- 
sels, and application of an absorbable gelatin 
sponge soaked in thrombin. Injection and even 
reinjection of the site with lidocaine with epi- 
nephrine may facilitate cautery and hemostasis. 
General ooze may also be controlled with colla- 
gen and periodontal paste; collagen strips are 
also commercially available. Munsell’s solution 
(ferric sulfate) may be applied to the graft site.! 

Oxidized, regenerated cellulose may be su- 
tured over the donor site with 3-0 or 4-0 chro- 
mic bolster sutures.' We have found it difficult 
to obtain deep enough bites of the palate to 
secure such a bolster. We suggest that a palatal 
splint be used when conservative measures fail 
to achieve hemostasis. 
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Secondary Hemorrhage in Traumatic 
Hyphema 


EDITOR: 

In the article, “Secondary hemorrhage in 
traumatic hyphema,”’ by N. J. Volpe, W. I. Lar- 
rison, P. S. Hersh, T. Kim, and B. J. Shingleton 
(Am. J. Ophthalmol. 112:507, November 
1991), the authors studied traumatic hyphema. 
They concluded that there was no significant 
difference in the incidence of secondary hem- 
orrhage with or without aminocaproic acid ad- 
ministration in the predominantly white popu- 
lation (92.3%). The study was randomized in 
the second year only and was not double- 
masked. Concomitant, multiple, topical drug 
therapy may have contributed to the low sec- 
ondary hemorrhage rate and obscured the ef- 
fects of aminocaproic acid. 

In our prospective study was well as two 
additional studies, groups of patients treated 
with aminocaproic acid and placebo were ran- 
domized, and the studies were double- 
masked."’ In the group treated with aminoca- 
proic acid, the incidence of secondary hemor- 
rhage varied between 3% and 4%.!* In the 
placebo-treated group, the incidence was 28% 
to 33%. Why the difference in secondary hem- 
orrhage rates between these three studies and 
the study by Volpe and associates? Our initial 
study had 66.2% black patients, whereas Volpe 
and associates had less than 7%. Of the black 
patients in the placebo group in our study, 
34% developed secondary hemorrhage.! Sick- 
le-cell trait was positive by hemoglobin elec- 
trophoresis in 20%. Two of these patients in 
the placebo group developed optic atrophy 
with final visual acuity of less than 20/400 
after secondary hemorrhage. Optic atrophy de- 
veloped at intraocular pressures of 35 and 39 
mm Hg within two to four days despite maxi- 
mum antiglaucoma therapy. 

It is well documented that secondary hemor- 
rhage occurs more frequently in black patients. 
Spoor and associates’ observed secondary 
hemorrhage in 24.2% of black and in only 
4.8% of white patients. Two other studies 
demonstrated greater secondary hemorrhage 
rates in black patients that is highly significant 
(P 05)" 

Volpe and associates indicated that Kutner 
and associates" reported a 50% complication 
rate with aminocaproic acid therapy. Kutner 
and associates’ actually stated that 
“. . . drug-induced side effects [of aminocapro- 
ic acid] were mild and resulted in the with- 
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drawal of only one patient from the study. In 
most patients, supportive medications such as 
prochloperazine, give symptomatic relief.” Ac- 
tual complications cited were nausea and vom- 
iting (27%), dizziness (32%), and hypotension 
(18%).° In this study, only 21 patients were 
treated with aminocaproic acid (100 mg/kg of 
body weight orally every four hours). Other 
studies reported the following complication 
rates: systemic hypotension (0% to 18%), nau- 
sea and vomiting (20% to 27%), and dizziness 
(0% to 32%).*° Palmer and associates” ob- 
served that when the dose of aminocaproic 
acid is reduced to 50 mg/kg of body weight 
every four hours not to exceed 30 g/day, the 
side effects are markedly reduced. Our experi- 
ence with the reduced dose confirms these ob- 
servations. 

We disagree with the authors’ statement that 
. . with modern microsurgical technique of 
anterior chamber washout, the problems of 
corneal blood staining and acute glaucoma as- 
sociated with secondary hemorrhage can usu- 
ally be managed successfully.” We frequently 
treat patients referred to our institution be- 
cause of complications from surgical interven- 
tion, including iatrogenic cataracts, loss of up 
to 90% of the iris, and corneal blood staining. 


47 


EARL R. CROUCH, JR., M.D. 
PATRICIA B. WILLIAMS, Ph.D. 
Norfolk, Virginia 
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Reply 


EDITOR: 

We appreciated the comments of Drs. 
Crouch and Williams concerning our recent 
publication. Their carefully controlled, ran- 
domized, prospective study’ demonstrated the 
efficacy of aminocaproic acid in reducing the 
rate of secondary hemorrhage in traumatic 
hyphema. We would like to re-emphasize that 
our study did not conclude that aminocaproic 
acid does not reduce the risk of secondary 
hemorrhage. Instead, in our predominantly 
white population, we found the rate of re- 
bleeding was far lower than in the study 
groups in which aminocaproic acid had been 
shown to be of benefit.’” As stated in our con- 
clusions, because of the low rate of rebleeding 
in our patients, we were unable to demonstrate 
a beneficial effect of aminocaproic acid admin- 
istration. 

We stated that race may be a significant risk 
factor for rebleeding and directed our conclu- 
sions only to populations similar to the one 
studied in this report. We also identified a sep- 
arate subgroup of patients with delayed mani- 
festation that had a significantly higher rate of 
rebleeding. It would be interesting to evaluate 
whether delayed manifestation is a factor in 
populations with high rebleeding rates. 

Both groups of patients (aminocaproic acid 
and control) in our study received identical 
concomitant topical treatment. This study was 
not designed to test the efficacy of these agents 
in reducing the rate of rebleeding. However, if 
indeed these factors contributed to the low re- 
bleed rates in our population, we certainly 
would advocate their use before systemic ther- 
apy with aminocaproic acid. Also, despite all 
of our patients having received the lower dose 
regimen of aminocaproic acid (50 mg/kg of 
body weight orally every four hours, as recom- 
mended by Palmer and associates’), 63 (10%) 
had side effects significant enough to warrant 
discontinuation of the therapy. We recognize 
that these side effects could be considered to 
be mild by some and easily treated by others. 
However, with a significant percentage of pa- 
tients having experienced hypotension (two of 
our treated patients fell as a result of hypoten- 
sion), we were obligated to consider them in 
the risks/benefits equation concerning the use 
of aminocaproic acid. We are also concerned 
with the rapid clot dissolution (pseudorebleed) 
that occurred after cessation of aminocaproic 
acid in nine (14%) of our patients. In our ex- 
perience rapid clot dissolution is frequently as- 
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sociated with markedly increased intraocular 
pressure.” 

It was not our intent to minimize the com- 
plication of secondary hemorrhage or its surgi- 
cal management. However, secondary hemor- 
rhage did not correlate with worse visual 
outcome in our population. Earlier data that 
correlate secondary hemorrhages with poor 
visual prognosis are from an era before the 
development of modern microsurgical tech- 
niques. We do not share the experience of 
Crouch and Williams concerning the incidence 
of iatrogenic complications with anterior 
chamber washout. Rather, we advocate that 
this procedure be performed by experienced 
surgeons in trauma centers. To minimize com- 
plications, we furthermore recommend a sim- 
ple two-port irrigation or manual irrigation / 
aspiration. Attempts either to remove the en- 
tire clot by limbal expression or to remove 
adherent clot with automated vitrectomy in- 
struments may predispose to iatrogenic intra- 
ocular damage. 

We do not dispute the excellent prospective 
studies that have demonstrated the efficacy of 
aminocaproic acid in the management of trau- 
matic hyphema. Instead, and essential to our 
conclusions, we identified a distinct population 
in which the rebleed rate is significantly lower 
than in control patients in previous studies, 
regardless of whether or not aminocaproic acid 
is used. Our study corroborates others of pre- 
dominantly white populations”’ that have 
demonstrated rebleed rates less than 10%. 
These data can not be applied to all popula- 
tions. There may indeed be distinct subsets 
of the population in which rebleed rates are 
higher (blacks and patients with delayed man- 
ifestation) and in which the use of amino- 
caproic acid is justified. However, in popula- 
tions similar to ours, recognizing the cost and 
side effects of aminocaproic acid, we do 
not advocate its routine use. Further studies 
must be carried out to identify patients at risk 
for rebleeding. 


NICHOLAS J. VOLPE, M.D. 
Boston, Massachusetts 

WAYNE I. LARRISON, M.D. 

New Haven, Connecticut 
PETER S. HERSH, M.D. 

New York, New York 

TAE KIM, M.D. 

Boston, Massachusetts 
BRADFORD J. SHINGLETON, M.D. 
Boston, Massachusetts 
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Repair of Retinal Detachment Caused 
by Cytomegalovirus Retinitis in Patients 
With the Acquired Immunodeficiency 
Syndrome 


EDITOR: 

The article, “Repair of retinal detachment 
caused by cytomegalovirus retinitis in patients 
with the acquired immunodeficiency syn- 
drome,” by P. U. Dugel, P. E. Liggett, M. B. 
Lee, A. Ziogas, D. J. Forster, R. E. Smith, and 
N. A. Rao (Am. J. Ophthalmol. 112:235, Sep- 
tember 1991), reported that 18 of 19 patients 
with acquired immunodeficiency syndrome 
(AIDS) and cytomegalovirus retinitis devel- 
oped optic atrophy four to six months after 
pars plana vitrectomy and silicone oil-injection 
for retinal detachment. A bimodal pattern of 
vision loss coincided with an increase in intra- 
ocular pressure. The authors concluded 
“. .. that the early visual loss may be caused 
by intraoperative and immediate postoperative 
intraocular pressure increases and that the 
gradual loss in vision may be caused by in- 
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creased intraocular pressure. ...” They spe- 
cifically stated that it was ”. . . unlikely, there- 
fore, that optic-nerve atrophy was caused by 
cytomegalovirus papillitis or silicone-oil 
toxicity... 

Studies’ in 26 squirrel monkeys (13 experi- 
mental, 13 controls) demonstrated that silicone 
oil induced ultrastructural abnormalities in the 
outer plexiform layer and a 40% reduction in 
retinal ganglion cell body density (13.6/mm; n 
= 1,222) in silicone-filled eyes vs 22.2/mm (n 
= 1,564) in controls. Retrograde atrophy of the 
axons entering the optic nerve from these de- 
generated ganglion cells will likely induce op- 
tic atrophy. Indeed, histologic studies” of optic 
nerves in these 26 eyes showed massive deple- 
tion of axon profiles in the optic nerves of eyes 
containing silicone oil. The degree of optic 
nerve damage was greater than that induced 
by retrograde atrophy from inner retinal de- 
generation. As intraocular pressure was nor- 
mal in all eyes, these results suggest that direct 
effects of silicone oil upon optic nerve fibers 
could be in part responsible for optic atrophy 
in eyes treated with silicone oil. Furthermore, 
studies’ of the time course of these effects 
showed changes already apparent within one 
month of silicone-oil implantation, which are 
well established by three and six months post- 
operatively. This time course is consistent with 
that observed in the study by Dugel and asso- 
ciates. 

Thus, toxic effects of silicone oil upon the 
inner retina and the optic nerve must be con- 
sidered as possible if not probable contributors 
to the development of optic atrophy in the 
series reported by Dugel and associates. The 
microvasculopathy and slight increase in intra- 
ocular pressure could predispose these eyes to 
the effects of silicone oil. 


J. SEBAG, M.D. 
Huntington Beach, California 
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Reply 


EDITOR: 

The significance and mechanisms of retinal 
toxicity caused by silicone oil-injection remain 
controversial. As stated in our article, experi- 
mental findings from researchers primarily in | 
Boston demonstrating silicone-oil retinal toxic- 
ity have been disputed by other investigators 
in America, Europe, and Australia (references 
42 through 49 in our article). The largest clini- 
cal study? of the long-term effects of intraocu- 
lar silicone oil suggests that some loss of reti- 
nal function may occur over a period of years. 
This study also noted that a layer of vitreous 
gel left in situ provides a protective barrier 
against direct contact of silicone oil with ocu- 
lar tissue and, therefore, results in good retinal 
function for over ten years in some patients. 
Our patients demonstrated visual loss as early 
as one month after silicone-oil injection de- 
spite a “protective barrier” of vitreous gel that 
was left behind. (No attempt was made to strip 
the posterior hyaloid face in atrophic retina 
infected by cytomegalovirus). 

Because of the controversial nature of this 
topic, we did state in our article that “the pos- 
sibility of optic-nerve atrophy developing from 
. . . silicone-oil toxicity must be considered.” 
We agree that this is a possibility. However, 
studies in squirrel monkeys, although impor- 
tant in our understanding of silicone-oil toxici- 
ty, may not be as relevant to our patients as 
the reported long-term studies in humans. The 
rapid onset of retinal toxicity in the primate 
model has not been a regular feature in human 
cases. For reasons outlined in our article and 
mentioned here, we believe it is unlikely that 
optic nerve atrophy was caused by silicone-oil 
toxicity in our patients. 


PRAVIN U. DUGEL, M.D. 
PETER E. LIGGETT, M.D. 
MARTHA B. LEE, Ph.D. 
ARGYRIOS ZIOGAS, M.D. 
DAVID J. FORSTER, M.D. 
RONALD E. SMITH, M.D. 
NARSING A. RAO, M.D. 
Los Angeles, California 
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The Effect of Topical Administration of 
Indomethacin on Symptoms in Corneal 
Scars and Edema 


EDITOR: 

I read with interest the article, “The effect of 
topical administration of indomethacin of 
symptoms in corneal scars and edema” (Am. J. 
Ophthalmol. 112:186, August 1991), by J. 
Frucht-Pery, S. Levenger, and H. Zauberman. I 
have been using sterile castor oil for the treat- 
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ment of corneal dry spots and mild keratitis 
sicca for 40 years.’* When indomethacin be- 
came available in the early 1970s, I added in- 
domethacin to the castor oil to make a 1% 
indomethacin solution. I have used this suc- 
cessfully in the treatment of the same condi- 
tions that the authors have described. 


LOUIS J. GIRARD, M.D. 
Houston, Texas 
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BOOK REVIEWS 


Edited by Mark J. Mannis, M.D. 





Current Neuro-Ophthalmology, vol. 3. Edited by 
Simmons Lessell and J. T. W. van Dalen. Chica- 
go, Mosby Year Book, 1991. 420 pages, index, 
illustrated. $89.95 


Reviewed by JOHN L. KELTNER 
Davis, California 


Neuro-ophthalmology is an exceptionally 
complex field, because it is a subspecialty that 
encompasses not only ophthalmology and neu- 
rology, but uses extensive information from the 
fields of neurosurgery, radiology, internal med- 
icine, pediatrics, otolaryngology, and psychia- 
try. Any review of neuro-ophthalmology must 
incorporate this immense volume of literature. 
The editors of Current Neuro-Ophthalmology 
have done a remarkable job in this regard. 

Current Neuro-Ophthalmology is the ninth 
in a series of critical reviews of neuro-ophthal- 
mology since 1980. It stands as another land- 
mark contribution to update practitioners in 
the field of neuro-ophthalmology. Over 1,800 
references from the past two years are well 
organized under six major subject headings. 
The editors have involved internationally rec- 
ognized leaders in the field to survey the litera- 
ture relating to neuro-ophthalmology and dis- 
cuss the most important findings in 21 review 
articles. 

The text is divided into six major subjects, 
which include the afferent visual system, oculo- 
motor system, pupil, retina, orbit, ocular mani- 
festations of neurologic disease, and diagnostic 
methods. This volume describes current and 
ongoing research, such as the Optic Neuritis 
Treatment Trial, which is currently underway 
and may answer questions about the role of 
corticosteroids in the treatment of optic neuri- 
tis. 

In the past, neuro-ophthalmology has been a 
subspecialty, primarily focused on diagnosis 
but it had little to offer in terms of treatment. 
This excellent review highlights what has taken 
place in terms of therapeutic options in the field 
of neuro-ophthalmology over the past several 
years. 

The chapter by Myles Behrens and Jeffrey 
Odel on optic nerve disorders concerns the use 
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of optic nerve sheath decompression in both 
pseudotumor cerebri and progressive anterior 
ischemic optic nerve. Additionally, the authors 
describe the indications for treatment of trau- 
matic optic neuropathy. Patrick Sibony de- 
scribes the use of botulinum in various spasms 
of the face and other uses of botulinum. Peter 
Savino reviews the recent literature on diseases 
and abnormalities of the orbit, particularly the 
various treatment modalities for Graves’ oph- 
thalmopathy. These are only a few of the vari- 
ous treatment modalities covered in this book. 

Michael Mega, Jon Ween, and Martin Albert 
review the current literature on higher visual 
function and describe the development of 
newer theories of higher visual function that 
are experimentally testable and the areas of the 
brain that can be appropriately identified by 
newer imaging techniques. 

There is an excellent chapter on the develop- 
ment and maintenance of the eye movement 
systems by Ronald Tusa and David Zee, as well 
as a chapter on nystagmus and other ocular 
movement disorders by L. F. Dell’Osso. Med- 
horn delineates supranuclear eye movement 
disorders. John Gittinger has an excellent chap- 
ter on non-myasthenic ophthalmoplegia, and 
there is a well-done chapter on myasthenia 
gravis by Dieter Schmidt. This chapter contains 
all the latest information about the treatment of 
both ocular and systemic myasthenia gravis 
using immunosuppressive therapy, including 
azathioprine, cyclosporine, and plasmaphere- 
sis. The current thinking regarding the role of 
thymectomy is also well covered. 

B. Todd Troost provides an up-to-date review 
of the literature on migraine and facial pain, 
particularly relating to the recent basic science 
literature and the current theories on the causes 
of these disorders and the various therapeutic 
approaches that have been recently published. 

Finally, the chapters on orbital computed 
tomography and magnetic resonance imaging 
of the visual system present the latest in the 
literature regarding neuroimaging techniques 
in a superb fashion. This chapter will be an 
invaluable aid to any practitioner of neuro- 
ophthalmology. 

Because this is a multi-authored text, it has 
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some problems with redundancy and indexing. 
However, without question, it will provide an 
excellent reference for any practitioner or so- 
phisticated neuro-ophthalmologist who needs 
up-to-date references in any of the current 
areas of neuro-ophthalmology from both a 
therapeutic and diagnostic standpoint. I strong- 
ly recommend this book to anyone interested in 
the field of neuro-ophthalmology. 


Neuro-Ophthalmology. Clinical Signs and Symp- 
toms, ed. 3. Edited by Thomas J. Walsh. Mal- 
vern, Pennsylvania, Lea & Febiger, 1992. 642 
pages, index, illustrated (no price given). 


Reviewed by JOHN W. GITTINGER, JR. 
Worcester, Massachusetts 


This text is directed toward physicians who 
want a traditional textbook as a guide to the 
seemingly arcane discipline of neuro-ophthal- 
mology. The publication of a third edition sig- 
nifies that it has found an appreciative audi- 
ence. Six of the 18 chapters are by Walsh, the 
other 12 draw on a number of contributors with 
expertise in areas including neurology, radiolo- 
gy, pathology, otolaryngology, and speech 
communication. Reflecting the breadth of neu- 
ro-ophthalmology, topics from facial paralysis 
to orbital disorders, and from electrodiagnostic 
techniques to blepharoptosis, are covered in 
chapters that usually end with exemplary brief 
case studies. 

This is a handsome volume. Imaging studies 
and color fundus photographs are provided 
liberally throughout the text. The discussions 
are, for the most part, clinically oriented, with 
many practical suggestions concerning diag- 
nosis and treatment. Ophthalmologists will 
appreciate Campbell's succinct review of head- 
ache, which takes into account the Inter- 
national Headache Society’s recent reclassi- 
fication. 

The coverage of some recent advances is 
uneven. Although Lyme disease is well de- 
scribed, the mitochondrial DNA deletions that 
are now thought to be characteristic of Leber’s 
optic atrophy and chronic progressive external 
ophthalmoplegia are not mentioned. Howard’s 


chapter, “Chromosome Changes,” has no ref- 
erence later than 1979 and, thus, is mainly of 
historical interest. 

I disagree with Walsh and colleagues on some 
points of terminology, assertions, or emphasis. 
Calling anterior ischemic optic neuropathy a 
“small vessel optic neuritis” perpetuates an 
unnecessary confusion. A macular star is not 
caused by “long-standing increased intracrani- 
al pressure from any cause,” and there is no 
discussion of corticosteroids or radiotherapy in 
the treatment of Graves’ orbitopathy. 

Anyone who has written a medical textbook 
will understand the inevitable minor errors, 
which may be more amusing than serious. 
Thus, ‘‘acephalic’’ (headless) rather than ‘‘ace- 
phalgic’’ (headache-free) migraine is men- 
tioned, and in the diagram of physiologic ex- 
pansion of a constricted visual field, the blind 
spot is absent at 1 m but inexplicably appears at 
2 m. 

The reader seeking an introduction to neuro- 
ophthalmology will now be able to choose 
among Glaser’s densely referenced discussions; 
the English perspective of Ashworth; Burde, 
Savino, and Trobe’s decision trees; Beck and 
Smith’s problem-oriented manual; and Walsh. 
Each of these works has its particular strengths, 
providing the student an embarrassment of 
riches. 


Neuropathology and Ophthalmologic Pathology 
of the Acquired Immunodeficiency Syndrome. 
A Color Atlas. By Umberto De Girolami, Thom- 
as W. Smith, Dominique Henin, and Jean-Jac- 
ques Hauw. Stoneham, Massachusetts, Butter- 
worth Heinemann, 1992. 165 pages, illustrated. 
$125 


Reviewed by ALAN M. ROTH 
Sacramento, California 


Since the first characterization in the early 
1980s of the acquired immunodeficiency syn- 
drome (AIDS), it has been recognized as having 
protean features. Approximately 50% of adult 
AIDS patients have neurologic manifestations 
and about 70% have ophthalmologic manifes- 
tations. A multitude of publications have char- 
acterized these features during the ten years 
since those original descriptions, the present 
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volume, however, is the first photographic atlas 
compiled to illustrate neuropathologic and 
ophthalmic pathologic changes. The authors, 
neuropathologists from Massachusetts and Par- 
is, France, have written extensively about the 
neuropathologic changes in AIDS. They pre- 
pared this tome from their excellent and com- 
prehensive collection of illustrations, accompa- 
nying them with brief descriptive text of gross 
and microscopic features, and references. The 
references, though not all-encompassing, are 
well chosen and provide a good selective bibli- 
ography for the listed conditions, classified as 
primary or putative effects of HIV-1, opportun- 
istic infections, and neoplasia. 

The neuropathology section of the atlas takes 
the first 123 pages; the section devoted to oph- 
thalmic pathology consists of only one third 
that many pages. The subjects are classified in 
the introduction as retinal microvascular ab- 
normalities, infectious diseases, neoplasia, and 
neuro-ophthalmology. However, neuro-oph- 
thalmology, which encompasses optic nerve 
disorders, motility disturbances, and visual dis- 
turbances, is not mentioned again. Most of the 
section is taken up by descriptions of cotton- 
wool spots (six pages, one fundus photograph, 
and six photomicrographs), and cytomegalic 
inclusion retinitis (12 pages, seven fundus pho- 
tographs, and ten photomicrographs). Other 
conditions mentioned (often briefly) are HIV 
and herpetic infections (neither illustrated), 
toxoplasmosis, other infections (not illustrat- 
ed), lymphoma, and Kaposi’s sarcoma. Al- 
though this section might be of interest to 
nonophthalmologic medical personnel helping 
to care for AIDS patients (the avowed purpose 
of the authors as stated in their preface), unfor- 
tunately, none of the conditions are reviewed in 
sufficient depth to warrant more than a passing 
glance by ophthalmologists. 





Ophthalmology. Principles and Concepts, ed. 7. 
By Frank W. Newell. St. Louis, Mosby Year 
Book, 1992. 587 pages, index, illustrated. 
$51.95 


Reviewed by FRANCIs J. SousA 
Sacramento, California 


Learning the fundamentals of ophthalmology 
is an exciting and challenging task for medical 


students, residents, and practitioners alike. 
Anyone who has tried to teach these principles 
and concepts knows the inherent difficulties of 
applying a vast basic science knowledge to 
clinical practice. Dr. Newell believes an intro- 
duction to ophthalmology is not so complicated 
that it is beyond the ability of a single author. 
Indeed, he believes that if many authors are 
required, perhaps the level at which the topics 
are presented is too obscure to remain appro- 
priate for the beginner. 

The text is divided into four sections, begin- 
ning with Basic Mechanisms (anatomy, embry- 
ology, physiology, biochemistry, and pharma- 
cology). The next three parts apply these 
mechanisms to History Taking and Examina- 
tion of the Eye, Disease and Injuries of the Eye, 
and Systemic Diseases of the Eye. Dr. Newell's 
renaissance style is invaluable to the book’s 
successful accomplishment of its mission. It 
freely and comfortably moves from basic sci- 
ence principles to clinical practice applications 
and from simple observations to detailed expla- 
nations within the same chapter. 

The skillful use of sketches and diagrams 
makes some of the more difficult lessons lucid 
and succinct without oversimplification. The 
color photographs and the case studies of com- 
mon and important eye conditions help make 
the crucial transition from basic science princi- 
ples to clinical practice smooth, practical, and 
tangible. The book’s superb glossary and its 
easy-to-use, thorough, up-to-date index reflect 
the maturity and organization that only a quar- 
ter of a century of thoughtful revision can 
bring. 

Dr. Newell has created, for the 1990s, a fresh 
seventh edition of this classic work, discarding 
nonessential old text, reorganizing previous 
information so that it is more comprehensive 
and understandable, and inserting new, clini- 
cally relevant information. The addition of new 
chapters on the pupil and on intraocular in- 
flammation is particularly helpful. Incorporat- 
ed also are new topics such as acute retinal 
necrosis, posterior scleritis, and computerized 
imaging. At the same time, the book’s overall 
organization is maintained, preserving its use- 
fulness as both a general reference and, more 
importantly, as a fundamentally sound and 
usable first textbook of ophthalmology. 

Having one book to recommend confidently 
to the novice as a basic science warehouse, and 
a good clinical introduction, is simply invalua- 
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ble. Ophthalmology. Principles and Concepts 
is “that book” for the entire spectrum of stu- 
dents and teachers of primary ophthalmology. 


Color Atlas of Corneal Dystrophies and Degen- 
erations. By T. A. Casey and K. W. Sharif. St. 
Louis, Mosby Year Book, 1991. 126 pages, 
index, illustrated. $80 


Reviewed by Mark J. MANNIS 
Sacramento, California 


This text was written on the premise that 
although the literature and currently available 
texts provide detailed descriptions of the pano- 
ply of corneal dystrophies and degenerations, 
the accompanying photographs or drawings are 
often in black and white and do not relate easily 
to the clinical setting. Accordingly, the authors 
have compiled a sumptuous collection of origi- 
nal color photographs and color drawings to 
illustrate the classical findings and variants of 
the corneal dystrophies and degenerations. The 
result is a book of superb photographs and 
illustrations that will serve as references for the 
clinician who encounters some of these disor- 
ders rarely in the course of a clinical practice. 

The first three chapters of the atlas deal with 
the anterior corneal dystrophies, the stromal 
dystrophies, and the endothelial dystrophies. 
The remaining chapters cover keratoconus, 
age-related corneal degeneration, calcific cor- 
neal degeneration, pigmentary degeneration, 
lipid degeneration, Salzmann’s nodular degen- 
eration, spheroidal degeneration, Terrien’s 
marginal degeneration, pellucid marginal de- 
generation, corneal amyloidosis, and the super- 
ficial reticular degeneration of Koby. Photo- 
graphs and illustrations of each clinical entity 
are preceded by a brief clinical summary. Each 
photograph or drawing is accompanied by an 
explanatory legend. Neither the discussions 
nor the reference lists are exhaustive, but are 
clearly intended to be summary, providing only 
a basic description of the entities illustrated in 
the subsequent photo-essay. Most sections are 
accompanied by a high-quality color photomi- 
crograph of the pertinent histopathologic fea- 
tures. The excellent color illustrations by Tar- 
rant complement the photographs beautifully 
and deserve special mention. 


Perhaps the only criticism of this book is that 
it omits mention of certain of the dystrophies 
and degenerations and includes others whose 
appearance are so rare that their inclusion 
might not be warranted even in an atlas of the 
obscure. 

This text will be particularly useful in train- 
ing programs where it can serve as a handy 
pictorial reference. It certainly accomplishes its 
stated purpose. 


Books Received 


Developments in Ophthalmology, vol. 23. Inter- 
mediate Uveitis. Edited by W. Straub. Switzer- 
land, Karger, 1992. 290 pages, index, illustrat- 
ed. $228 


This collection of papers was presented at the 
International Workshop on Intermediate Uvei- 
tis in July 1990. Included are discussions of 
clinical aspects, etiology and pathogenesis, as- 
sociated diseases, invasive diagnostic proce- 
dures, and medical and surgical treatment. This 
text is somewhat specialized, but will be of 
interest to anyone concerned with the form of 
uveitis in which inflammation of the vitreous is 
the major visible symptom. 


In-Office Training Manual and Series Review. By 
Janice Ledford. Thorofare, New Jersey, Slack, 
Inc., 1992. 138 pages, index. $40 


This manual, part of the Ophthalmic Techni- 
cal Skills Series, is written for the individuals 
who must be trained on-the-job as ophthalmic 
medical personnel. The manual offers a me- 
thodical combination of home textbook study 
and on-the-job practice, designed to cover an 
eight-week period. It is not an instructional text 
but refers to the Ophthalmic Technical Skills 
Series. The manual has a study schedule, a 
teaching guide for the supervisor, skill-objec- 
tive worksheets, and orderly study assignments 
with reading references. The manual also in- 
cludes a short dictionary of ophthalmic abbre- 
viations and a large section of multiple-choice 
questions for topic review. 


Vol. 113, No. 3 


The Lacrimal System 1990. Edited by O. P. van 
Bijsterveld, M. A. Lemp, and D. Spinelli. New 
York, Kugler Publications, 1991. 113 pages, 
illustrated. $32 


The papers included in this volume resulted 
from the last International Symposium on the 
Lacrimal System held in March 1990. The sub- 
ject was the dry eye. Papers presented by a 
number of international authorities in the lacri- 
mal system deal with diagnostic techniques, the 
relationship between dry eye and other ocular 
and systemic diseases, and new therapeutic 
possibilities. Most of the papers are highly 
specific, but there is good information for the 
individual specializing in external diseases. 
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Studies on Normal Pressure Glaucoma. By H. 
Caroline Geijssen. New York, Kugler Publica- 
tions, 1991. 240 pages, illustrated. $50 


This monograph is an intensive study of nor- 
mal pressure glaucoma in a Dutch population, 
which examines this clinical entity in all its 
aspects. After an introductory section, chapters 
deal with anatomy and blood supply of the 
optic nerve head, disease pathogenesis, the 
materials and methods used in the study, goni- 
oscopy, systemic and local vascular risk factors, 
intraocular pressure, tonography, family histo- 
ry, the optic disk and retinal nerve fiber layer, 
visual field examination, fluorescein angiogra- 
phy, disease progression, and treatment. 


ABSTRACT DEPARTMENT 


Edited by George B. Bartley, M.D. 


Detection of submicroscopic lymph node me- 
tastases in patients with melanoma. Heller, 
R., Becker, J., Wasselle, J., Baekey, P., Cruse, 
W., Wells, K., Cox, C., King, B., and Reintgen, 
D. S.*: Arch. Surg. 126:1455, 1991. 


Regional lymph node metastasis from cutane- 
ous melanoma has important prognostic and 
therapeutic implications. If metastases are de- 
tected, adjuvant immunotherapy or chemother- 
apy (depending on the number of positive 
nodes) is indicated. Because 33% of patients 
with negative regional lymph nodes die of re- 
current disease within five years, undiagnosed 
micrometastases at the time of surgical staging 
are suspected. To improve the detection of me- 
tastases missed by routine histopathologic ex- 
amination, a cell culture technique was devel- 
oped. From 41 patients with stage 1 or stage 2 
disease, 323 lymph nodes were tested; metasta- 
ses were found in 155 nodes with the cell 
culture technique but in only 20 nodes evaluat- 
ed by routine methods. Melanoma-associated 
antigens (GD3 ganglioside and 250-kd glyco- 
protein) were used to exclude false-positive 
results. Cell culture appears to be a promising 
technique for the detection of occult metastatic 
melanoma.—George B. Bartley 


“University of South Florida, 12901 N. Bruce B. 
Downs Blvd., Box 16, Tampa, FL 33612. 


Effect of high dose steroid bolus on occlusion 
of ocular central artery. Angiographic study. 
Hausmann, N.*, and Richard, G.: Br. Med. J. 
303:1445, 1991. 


Four women (ages 42, 48, 51, and 69 years) 
with acute monocular loss of vision were exam- 
ined within two hours of the onset of symp- 
toms. Fluorescein angiography documented oc- 
clusion of the central retinal artery in each 
patient. After intravenous acetazolamide (500 
mg) and anterior chamber paracentesis failed to 
improve subjective vision or retinal circulation 
within 30 minutes, an intravenous predniso- 
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lone bolus of 1,000 mg was administered. A 
fluorescein angiogram one hour after injection 
showed normal circulation in three patients 
and reduced but present circulation in the 
fourth (the eldest patient). The authors postu- 
lated that ischemic endothelial edema from 
vasospasm occluded the central retinal arteries 
in the three younger patients; plasma expander 
and anticoagulants were prescribed to enhance 
and maintain recanalization. Reocclusion, 
which was attributed to atherosclerosis, oc- 
curred in the eldest patient ten days after the 
initial event.—George B. Bartley 


*Department of Ophthalmology, Landeskranken- 
haus Feldkirch, A-6807, Austria. 


Visual loss in tuberous sclerosis. Dotan, S. A., 
Trobe, J. D.*, and Gebarski, S. S.: Neurology 
41:1915, 1991. 


Visual loss is unusual in tuberous sclerosis 
complex, a familial multisystem hamartoma- 
tous disorder with a prevalence of 1:10,000 
persons. The retinal hamartomas that are pres- 
ent in up to 87% of patients do not impair sight 
unless the macula is involved or a vitreous 
hemorrhage occurs. Visual loss, when present, 
is usually secondary to chronic papilledema 
associated with increased intracranial pressure. 
The foramina of Monro are obstructed by sub- 
ependymal giant-cell astrocytomas, lesions 
that appear to transform from nodules on the 
ventricular surfaces during the first two dec- 
ades of life and are unique to this syndrome. 
The authors described four patients with hy- 
drocephalus; despite surgical relief of increased 
intracranial pressure in each case, visual loss 
progressed in two patients. In mentally im- 
paired individuals with tuberous sclerosis com- 
plex who may not be able to communicate 
accurately, periodic examination of the optic 
disks is recommended during the first two dec- 
ades if there is neuroradiologic evidence of 
subependymal nodules.—George B. Bartley 


*W. K. Kellogg Eye Center, 1000 Wall St., Ann Arbor, 
MI 48105. 
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Tissue plasminogen activator plus glutamate 
antagonist improves outcome after embolic 
stroke. Zivin, J. A.*, and Mazzarella, V.: Arch. 
Neurol. 48:1235, 1991. 


No effective short-term therapy is available 
for most types of stroke, the major cause of 
which is large-vessel thromboembolic occlu- 
sion. Ideal therapy would remove vascular ob- 
struction without inducing intracranial hemor- 
rhage. Ischemia causes an increase in the 
concentration of extracellular glutamate and 
intracellular calcium; drugs that counteract 
these imbalances may have neuroprotective 
properties. In a rabbit model, infusion of MK- 
801 (a glutamate antagonist) followed by tissue 
plasminogen activator (a thrombolytic), was 
more effective than tissue plasminogen activa- 
tor alone in reducing neurologic damage. Ni- 
modipine (a calcium channel blocker) plus tis- 
sue plasminogen activator was no better than 
tissue plasminogen activator alone. Combining 
a glutamate antagonist with a thrombolytic 
agent may play a role in the treatment of 
stroke.—George B. Bartley 


*Department of Neurosciences 0624, University of 
California at San Diego, 9500 Gilman Dr., La Jolla, 
CA 92093-0624. 


Clinical use of botulinum toxin. National Insti- 
tutes of Health Consensus Development Con- 
ference Statement, November 12-14, 1990. 
Arch. Neurol. 48:1294, 1991. 


Botulinum toxin is an effective therapy for 
blepharospasm, hemifacial spasm, some types 
of strabismus, spasmodic torticollis, oroman- 
dibular dystonia (Meige syndrome), and spas- 
modic dysphonia. This report succinctly out- 
lines the consensus responses to several 
questions that were addressed at the National 
Institutes of Health conference on botulinum 
toxin, including its mechanisms of action, the 
indications and contraindications of therapy, 
how the toxin should be handled to ensure safe 
and effective use, the side effects and complica- 
tions of treatment, and what further research 
on botulinum toxin therapy is needed.— 
George B. Bartley 


*National Institutes of Health, Bldg. 1, Rm. 260, 
Bethesda, MD 20892 (William H. Hall). 


Neurasthenia and chronic fatigue syndrome. 
The role of culture in the making of a diagno- 
sis. Abbey S. E.*, and Garfinkel, P. E.: Am. J. 
Psychiatr. 148:1638, 1991. 


Chronic fatigue syndrome is an increasingly 
popular diagnosis consisting of multiple psy- 
chiatric and somatic symptoms. It bears a strik- 
ing resemblance to the nineteenth-century di- 
agnosis of neurasthenia. Both disorders arose 
during periods characterized by a preoccupa- 
tion with commerce and material success and 
major changes in the role of women. They 
illustrate the role of culture in the development 
of a new diagnosis that emphasizes a ‘‘medi- 
cal” rather than “psychiatric” etiology. The 
authors argue that chronic fatigue syndrome 
will meet the same fate as neurasthenia—a 
decline in social value as it is demonstrated that 
the majority of its sufferers are experiencing 
primary psychiatric disorders or psychophysio- 
logical reactions and that the disorder is often a 
culturally sanctioned form of illness behav- 
ior.—Authors’ abstract 


*Department of Psychiatry 8EN-219, Toronto Hospi- 
tal, 200 Elizabeth St., Toronto, Ontario, Canada M5G 
2C4. 


Stressful life events and Graves’ disease. 
Winsa, B.*, Adami, H.-O., Bergstrom, R., Gam- 
stedt, A., Dahlberg, P. A., Adamson, U., Jans- 
son, R., and Karlsson, A.: Lancet 338:1475, 
1991. 


To determine the relationship of stressful life 
events to the onset of Graves’ disease, question- 
naires were sent to 219 eligible patients in 
whom the disorder had been diagnosed. Re- 
spondents were asked to rate the effect of multi- 
ple events including marriage, bereavement, 
pregnancy, and educational and occupational 
successes or failures that occurred during the 
previous 12 months. Additionally, information 
regarding occupation, drinking and smoking 
habits, physical activity, and familial occur- 
rence of thyroid disease was gathered. Com- 
pared with matched controls, patients with 
Graves’ disease reported a higher frequency of 
negative life events and relatives with thyroid 
disease. The authors concluded that stress and 
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hereditary factors may be risk factors for thy- 
roid disease and that separate causal mecha- 
nisms are involved.—George B. Bartley 


*Department of Internal Medicine, University Hospi- 
tal, 751 85, Uppsala, Sweden. 


Acquired trichomegaly of the eyelashes. A 
cutaneous marker of acquired immunodefi- 
ciency syndrome. Kaplan, M. H., Sadick, N. 
S.*, and Talmor, M.: J. Am. Acad. Dermatol. 
25:801, 1991. 


Acquired trichomegaly has been associated 
with the acquired immunodeficiency syn- 
drome, therapy with interferon or cyclosporine, 
kala-azar (leishmaniasis), liver disease, and 
malnutrition. Seven patients infected with hu- 
man immunodeficiency virus type 1 were found 
to have abnormally long eyelashes (from 15 to 
29 mm). All patients were intolerant to zidou- 
vidine and six of seven were p24 antigenemic. 
Four patients clinically improved with dideoxy- 
inosine therapy with simultaneous resolution 
of trichomegaly. The authors concluded that a 
viral protein may directly stimulate eyelash 
growth, implying viral replication, whereas 
cessation of trichomegaly may be a useful 
marker for effective antiviral therapy.—George 
B. Bartley 


*880 Fifth Ave., Apt. 5H, New York, NY 10021. 


The stuck slide. How to unstick it. Furlow, L. 
T., Jr.: Plast. Reconstr. Surg. 88:1085, 1991. 


After suffering the embarrassment of trying 
to dislodge a recalcitrant slide and then inad- 
vertently spilling the entire carousel during a 
friend’s lecture, the author sat impassively dur- 
ing similar crises at subsequent meetings. 
Eighteen years after the original incident, a 
simple and effective solution occurred to the 
author. A 3 X 5-inch card is folded lengthwise. 
The crease at one end of the card is slit for 2 cm, 
creating small lips that engage the lateral (away 
from the center of the carousel) portion of the 
stuck slide when the card is introduced through 
the carousel slot. The slide is pushed down and 
the card is swept toward the center of the 
carousel, freeing the trapped slide. As the slide 


advance button is pushed, the sides of the card 
guide the slide back up into its carousel slot, 
and the next slide drops.—George B. Bartley 


3001 N.W. 28th Terrace, Gainesville, FL 32605. 


The effects of postoperative corticosteroids 
on trabeculectomy and the clinical course of 
glaucoma. Five-year follow-up study. Roth, S. 
M., Spaeth, G. L.*, Starita, R. J., Birbillis, E. M., 
and Steinmann, W. C.: Ophthalmic Surg. 
22:724, 1991. 


In a previous randomized, prospective study 
of patients with progressive glaucoma who un- 
derwent trabeculectomy, the authors found that 
during an average follow-up of 18 months the 
intraocular pressure in eyes treated with topical 
prednisolone acetate after surgery was lower 
than in eyes that did not receive corticosteroids. 
In a five-year follow-up study of the original 
patients, the mean intraocular pressure in the 
eyes treated with prednisolone was 14.5 + 1.8 
mm Hg compared with 19.3 + 2.1 mm Hg in 
non-treated eyes (P < .05). Additionally, thin, 
cystic blebs were significantly more common in 
the corticosteroid-treated patients (P < .05). 
No difference in the incidence of cataract ex- 
traction was found between eyes that had re- 
ceived prednisolone postoperatively and eyes 
that had not. The authors concluded that topi- 
cal prednisolone therapy improves the long- 
term outcome of trabeculectomy and the clini- 
cal course of glaucoma.—George B. Bartley 


“Wills Eye Hospital, Thomas Jefferson Medical Col- 
lege, Ninth and Walnut Streets, Philadelphia, PA 
19107. 


Soft tissue infections in the emergency de- 
partment. The case for the use of ’simple’ 
antibiotics. Powers, R. D.: South. Med. J. 
84:1313, 1991. 


Seventy-two healthy, adult emergency de- 
partment patients with mild to moderate skin 
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and soft tissue infections were enrolled in a 
randomized, open, prospective trial to compare 
the efficacy of oral cephalexin with oral ofloxa- 
cin (a broad spectrum quinolone with antimi- 
crobial activity similar to that of ciprofloxacin). 
The infections included abscesses (63%), cellu- 
litis (19%), wound infections (15%), and impe- 
tigo (3%). Aerobic bacterial wound cultures 
were taken before treatment and were positive 
in 45 patients (63%). Staphylococcus aureus was 
the most common organism identified (43%); 
all isolates were sensitive to cephalexin. No 
pathogen was isolated in 37% of the cases. The 
clinical outcome was graded as excellent in 71 
of 72 patients; no differences were noted be- 
tween patients treated with cephalexin and 
those who used ofloxacin or between patients 
with positive cultures and those with negative 
cultures. The author concluded that patients 
with acute, mild to moderate skin and soft 
tissue infections may be treated empirically 
with cephalexin (or, alternatively, dicloxacillin 
or erythromycin) rather than more expensive, 
broader spectrum antibiotics.—George B. Bart- 
ley 

University of Virginia Hospital, Box 523-21, Char- 
lottesville, VA 22908. 


Microfibril-microvessel connections in the 
uvea and optic nerve of the mammalian eye. 
Korte, G. E.*, and Manche, E.: Acta Anat. 
142:49, 1991. 


Tissue from rabbits, cynomolgus monkeys, 
and humans was examined by light and elec- 
tron microscopy. Extracellular microfibrils 
were found to insert in microvascular basement 
membranes of iris, ciliary body, uveal, and 
optic nerve specimens. Ultrastructurally, the 
fibers were hollow or tubular, 10 to 14 nm in 
diameter, and were grouped in bundles with 
varying amounts of elastin. The microfibril- 
microvascular connections were more common- 
ly observed on venules and capillaries than on 
arterioles. Because such connections previously 
have been reported to be present in rat and 
bovine eyes, the authors suggested that they are 
a constant feature in all mammalian species and 
that they may play a role in blood pressure 
regulation or in the response of uveal or optic 
nerve tissue to changes in intraocular pres- 
sure.—George B. Bartley 


“Department of Ophthalmology, Montefiore Medical 
Center, 111 E. 210th St., Bronx, NY 10467. 


Microvasculopathy in the ocular fundus after 
bone marrow transplantation. Bernauer, W., 
Gratwohl, A.*, Keller, A., and Daicker, B.: Ann. 
Intern. Med. 115:925, 1991. 


Sporadic cases of ischemic retinopathy fol- 
lowing bone marrow transplantation have been 
reported. The authors conducted a prospective 
cohort study to determine the incidence and 
time course of this finding. Thirteen of 127 
patients (10%) developed cotton-wool spots 
three to six months after bone marrow trans- 
plantation. Retinal hemorrhages were also 
present in ten of the 13 patients; three patients 
had lipid deposits, and three patients had bilat- 
eral optic disk edema. There was no evidence of 
increased intracranial pressure, central nerv- 
ous system infection, recurrence of leukemia, 
anemia, coagulopathy, severe hypertension, or 
association with pretransplant chemotherapy. 
Visual acuity worsened in ten of the 13 patients 
with ischemic fundus lesions; visual acuity im- 
proved in six patients. The common historical 
features among all patients with ocular micro- 
vasculopathy were total body irradiation and 
treatment with cyclosporin A as prophylaxis for 
graft-versus-host disease. The authors conclud- 
ed that retinal and optic nerve ischemia was 
caused by capillary damage from combined 
therapy.—George B. Bartley 


*Haematologische Abteilung, Departement Innere 
Medizin und Forschung, Kantonsspital, Petersgraben 
4, CH-4056 Basel, Switzerland. 


Superficial keratectomy with the 193 nm ex- 
cimer laser. A reproducible model of corneal 
surface irregularities. Fitzsimmons, T. D.*, 
and Fagerholm, P.: Acta Ophthalmol. 69:641, 
1991. 


Rough corneal surfaces may be smoothed by 
performing a superficial keratectomy using the 
193 nm excimer laser. In order to smooth an 
irregular surface, a substance must be used 
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during ablation to protect low corneal areas so 
that high spots are ablated preferentially. A 
simple, accurate, and reproducible method for 
modelling various corneal surface irregularities 
was developed. The technique uses the excimer 
laser to imprint the patterns of various metallic 
grids onto the stromal surface. The model was 
used to facilitate a comparison of three poten- 
tial smoothing agents: 0.5% tetracaine, 2% hy- 
droxypropylmethylcellulose, and a fluorescein- 
containing hyaluronate preparation. Prelimi- 
nary results indicate that tetracaine may be the 
most efficacious smoothing agent. 


“Department of Ophthalmology, St. Eriks Eye Hospi- 
tal, Karolinska Institutet, Stockholm, Sweden. 


The probability of having glaucoma at differ- 
ent IOP levels. Davanger, M., Ringvold, A., and 
Blika, S.*: Acta Ophthalmol. 69:565, 1991. 


The probability of having glaucoma is indi- 
cated by the quotient (number of eyes with 
glaucoma) (number of eyes in the total popula- 
tion). This quotient was calculated for each 
value of intraocular pressure. The number of 
eyes at each intraocular pressure value was 
taken from intraocular pressure frequency dis- 
tribution curves for glaucomatous and normal 
eyes, calculated from values obtained by a pop- 
ulation survey. By plotting the probability of 
having glaucoma vs intraocular pressure, a sig- 
moid curve was obtained. The curve indicates 
that while the glaucoma probability is near zero 
at intraocular pressure —18 mm Hg, it is 0.5 at 
27 to 28 mm Hg, and the probability approach- 
es 1, that is, certainty, at an intraocular pres- 
sure around 35 mm Hg. The frequency distribu- 
tion of the tolerance limit of intraocular 
pressure was calculated by derivation of this 
curve. The distribution of intraocular pressure 
tolerance limit was close to a normal distribu- 
tion with average —27.9 mm Hg and standard 
deviation —3.2 mm Hg.—Authors’ abstract 


*Munchs Gate 7, 0165 Oslo 1, Norway. 


Experience with transscleral fixation of pos- 
terior chamber lenses. Sundmacher, R.*, Alt- 


haus, C., and Wester, R.: Graefes Arch. Clin. 
Exp. Ophthalmol. 229:512, 1991. 


A total of 83 eyes with transsclerally sutured 
posterior chamber lenses were followed for an 
average of 10.5 months (range, two to 23 
months). The vast majority of patients benefit- 
ted from the procedure; seven cases (8%) exper- 
ienced a reduction in visual acuity and two 
(2%) suffered monocular visual loss. General 
vascular risk factors seemed important in bring- 
ing about long-term complications. 


*Universitats-Augenklinik, Morrenstrasse 5, W-4000 
Dusseldorf 1, Germany. 


Pseudophakic retinal detachment. McHugh, 
D., Wong, D., Chignell, A.*, Leaver, P., and 
Cooling, R.: Graefes Arch. Clin. Exp. Ophthal- 
mol. 229:521, 1991. 


In 93 cases of pseudophakic retinal detach- 
ment, vitreous loss occurred during cataract 
surgery in 26 eyes (28%), indicating that ante- 
rior segment complications are an important 
contributory factor to aphakic retinal detach- 
ment. There was impairment of the retinal visu- 
alization in 43 of the eyes (46%), and in 21 eyes 
(22.5%) no retinal breaks could be identified. 
The main factor responsible for poor visibility 
was inadequate pupillary dilatation, which was 
found particularly with the use of iris-support- 
ed lenses. Detachment of the macula was unex- 
pectedly found to occur in 82 cases (88%). 
Reattachment of the retina either by conven- 
tional detachment procedures or by pars plana 
vitrectomy was achieved in 71 eyes (76.3%). 
Failure of surgery was more likely to occur in 
eyes with poor visualization of the fundus, in 
which the detection of retinal breaks was diffi- 
cult. The best results were achieved in eyes in 
which posterior-chamber lenses had been im- 
planted. 


“Department of Ophthalmology, St. Thomas’ Hospi- 
tal, Lambeth Palace Rd., London SE1 7EH, England. 


Epiphora during the first year of life. 
MacEwen, C. J.*, and Young, J. D. H.: Eye 
5:596, 1991. 
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A cohort of 4,792 infants was observed in 
order to determine the incidence and natural 
history of epiphora during the first year of life. 
Evidence of defective lacrimal drainage was 
present in 964 (20%) at some time during the 
year; 95% became symptomatic during the first 
month of life. Spontaneous remission occurred 
throughout the year and before the age of 1 year 
96% had resolved. This study provides no evi- 
dence to support probing before the age of 1 
year. 


*Department of Ophthalmology, Ninewells Hospital 
and Medical School, Dundee, Scotland. 


Effect of a long-acting somatostatin analogue 
(BIM23014) on proliferative diabetic retinopa- 
thy. A pilot study. McCombe, M., Lightman, 
S.*, Eckland, D. J., Hamilton, A. M., and Light- 
man, S. L.: Eye 5:569, 1991. 


Two patients of eight with proliferative dia- 
betic retinopathy demonstrated improvement 
after continuous infusion of somatostatin by 
subcutaneous pump. New vessels of the disk 
regressed in one patient, and the other demon- 
strated a reduced area of retinal capillary non- 
perfusion. Control patients showed increased 
fluorescein leakage during the observation per- 
iod of four to six weeks. The other six patients 
given the somatostatin infusion did not demon- 
strate any deterioration. 


*Moorfields Eye Hospital, City Road, London EC1V 
2PD, England. 


Eyelid surgery in facial palsy. Leatherbarrow, 
B., and Collin, J. R. O.*: Eye 5:585, 1991. 


Paralysis of the orbicularis oculi muscle is by 
far the most serious consequence of loss of 
function of the facial nerve. The severity of the 
resultant ocular problems is related to the de- 
gree and duration of this paralysis. The primary 
goal of the ophthalmologist in managing the 
patient with orbicularis oculi paralysis is to 
protect the cornea. The alleviation of epiphora, 
correction of paralytic ectropion, and ameliora- 
tion of the resultant cosmetic deformities are 
secondary goals. 


The major factor in determining the most 
appropriate therapeutic approach in the man- 
agement of the patient with a facial paralysis is 
whether the paralysis is temporary or perma- 
nent. In temporary paralysis, conservative 
methods of treatment are usually adequate and 
are well documented. In permanent orbicularis 
paralysis, the development of eyelid abnormali- 
ties is inevitable, and corrective eyelid proce- 
dures are required. The procedures required 
depend on the resultant dysfunction and de- 
gree of deformity. 

This study reviews 65 patients who under- 
went surgical treatment for the ophthalmic con- 
sequences of established and permanent facial 
palsy in order to evaluate the efficacy of their 
treatment. 


*Moorfield’s Eye Hospital, City Road, London EC1V 
2PD, England. 


Optic nerve head blood speed as a function 
of age in normal human subjects. Rizzo, J. F. 
lll, Feke, G. T.*, Goger, D. G., Ogasawara, H., 
and Weiter, J. J.: Invest. Ophthalmol. Vis. Sci. 
32:3263, 1991. 


The laser Doppler technique was used to 
determine the relation between age of the pa- 
tient and the speed of blood cells moving 
through the capillaries of the optic nerve head. 
Included in the study were 22 normal human 
volunteers who ranged in age from 16-76 
years. The results were best described by a 
statistically significant quadratic relationship 
between capillary blood speed and age. Blood 
speeds were slowest in the youngest and oldest 
subjects and most rapid in subjects between 27 
and 35 years old. A two-phase linear model 
showed a statistically significant 20% decrease 
in blood speed in subjects between the ages of 
31 and 76 years. The results were not affected 
by gender, refractive error, systemic blood 
pressure, intraocular pressure, cup-disc ratio of 
the optic nerve, or by site-to-site differences in 
the light scattering properties of the optic nerve 
head tissue. Capillary blood speed was, on 
average, 15% greater from temporal sites than 
from nasal sites, corresponding to the equally 
greater distribution of ganglion cell axons with- 
in the same area. The results provide a baseline 
of normal age-controlled data that can be com- 
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pared to measurements obtained from patients 
with disorders of the optic nerve head thought 
to have a vascular etiology. 


“Eye Research Institute, 20 Staniford St., Boston, MA 
02114. 


Long-term visual outcome in Terson syn- 
drome. Schultz, P. N., Sobol, W. M., and Wein- 
geist, T. A.*: Ophthalmology 98:1814, 1991. 


The onset and long-term visual outcome in 19 
patients and 30 eyes with Terson syndrome 
disclosed that 25 of 30 eyes (83%), attained 
visual acuity of 20/50 or better. This outcome 


March, 1992 


occurred in 12 of 16 eyes (75%) managed by 
observation alone and 12 of 14 eyes (86%) 
treated by pars plana vitrectomy. The most 
common long-term sequela in all eyes studied 
was epiretinal membrane formation. This oc- 
curred in 14 of 18 eyes (78%) followed for three 
or more years but caused significant visual loss 
in only two eyes. Although there was no differ- 
ence in the visual outcome between patients 
undergoing vitrectomy and those managed 
conservatively, visual recovery was more rapid 
in eyes undergoing vitrectomy despite reserva- 
tion of vitrectomy for eyes with more dense 
vitreous hemorrhage. 


*C. S. O’Brien Library, Department of Ophthalmolo- 
gy, University of Iowa, Hospitals and Clinics, Iowa 
City, IA 52242. 


NEWS ITEMS 


Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 1'2-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Hôpital Universitaire Dupuytren: 
International Symposium on Oculoplastic 
Surgery and Infectious Diseases 


The Faculty of Medicine and the Department 
of Ophthalmology of the Hôpital Universitaire 
Dupuytren will sponsor an International Sym- 
posium on Oculoplastic Surgery and Infectious 
Diseases Sept. 18 and 19, 1992, in Limoges, 
France. For more information, write Prof. J. P. 
Adenis, Service Oph., 2 ET. C.H.U., 87042 
Limoges, France; fax 55-05-62-11. 


Canadian Implant Association: 18th Annual 
Meeting 


The Canadian Implant Association will hold 
its 18th Annual Meeting June 12-14, 1992, in 
Montreal, Canada. For more information, write 
Marvin Kwitko, M.D., 5591 Côte des Neiges 
Rd., Ste. 1, Montreal, Quebec, Canada H3T 
1Y8; telephone (514) 735-1133. 


Colby College: Annual Kevin Hill Seminar in 
Ophthalmology 


Colby College will sponsor the Annual Kevin 
Hill Seminar in Ophthalmology July 26-30, 
1992, in Waterville, Maine. For additional in- 
formation, write the Department of Special 
Programs, Colby College, Waterville, ME 
04901; telephone (207) 872-3386. 


New York Eye and Ear Infirmary: 
Phacoemulsification and Small Incision Lens 
Implantation Course 


The New York Eye and Ear Infirmary will 
sponsor the Phacoemulsification and Small In- 
cision Lens Implantation Course May 1 and 2, 
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1992, in New York City. For additional informa- 
tion, write Sylvia Sorrentino, Institute for Con- 
tinuing Medical Education, New York Eye and 
Ear Infirmary, Second Ave. and 14th St., New 
York, NY 10003; telephone (212) 979-4430 or 
(212) 979-4444. 


W. K. Kellogg Eye Center: 64th Annual 
Ophthalmology Spring Postgraduate 
Conference 


The W. K. Kellogg Eye Center at the Universi- 
ty of Michigan Medical School will hold its 
64th Annual Ophthalmology Spring Postgradu- 
ate Conference May 15 and 16, 1992, in Ann 
Arbor, Michigan. For additional information, 
write Angela Stewart, Towsley Center for Con- 
tinuing Medical Education, Dept. of Post Grad- 
uate Medicine, University of Michigan Medical 
School, P.O. Box 1157, Ann Arbor, MI 48106- 
9869; telephone (313) 763-1400. 


Tennessee Academy of Ophthalmology: 
Corneal Restructuring by Surgery and 
Corneal Transplantation 


The Tennessee Academy of Ophthalmology 
will hold a symposium on Corneal Restructur- 
ing by Surgery and Corneal Transplantation 
April 10, 1992, at the Opryland Hotel and 
Convention Center, Nashville, Tennessee. For 
further information, write TAO, 133 Lucinda 
Ct., Nashville, TN 37064; telephone (615) 794- 
1851; fax (615) 791-6032. 


Scheie Eye Institute: Francis Heed Adler 
Lecture 


The Department of Ophthalmology and the 
Scheie Eye Institute of the University of Penn- 
sylvania School of Medicine will hold the Fran- 
cis Heed Adler Lecture April 23, 1992, at the 
College of Physicians of Philadelphia. The lec- 
ture, Dislocation of the Lens: At Last Some 
Breakthroughs, will be presented by Barbara W. 
Streeten of Syracuse University in New York. 
For more information, write Charlotte Beurer, 
CME, Scheie Eye Institute, 51 N. 39th St., 
Philadelphia, PA 19104; telephone (215) 662- 
8141. 


Texas Ophthalmological Association: Texas 
Ophthalmic Practice Management 
Symposium 


The Texas Ophthalmological Associations’ 
Public and Professional Information Commit- 
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tee will sponsor the Texas Ophthalmic Practice 
Management Symposium May 16 and 17, 1992, 
in San Antonio, Texas. For more information, 
write Sandy Choate, Texas Ophthalmological 
Association, 401 W. 15th St., Austin, TX 78701- 
1680; telephone (512) 370-1504. 


Manhattan Eye, Ear and Throat Hospital: 
Phacoemulsification—Live Surgery 
Symposium and Wet Lab 


The Department of Ophthalmology of the 
Manhattan Eye, Ear and Throat Hospital will 
hold a symposium, Phacoemulsification—Live 
Surgery and Wet Lab, June 5-7, 1992, in New 
York City. For more information, write Kim- 
berly Corbin, Dept. of Ophthalmology, Man- 
hattan Eye, Ear and Throat Hospital, 210 E. 
64th St., New York, NY 10021; telephone (212) 
605-3761; fax (212) 753-7699. 


Wilmer Ophthalmological Institute: Laser 
Technology in Retinal Diseases—Current 
Concepts 


The Wilmer Ophthalmological Institute of 
the Johns Hopkins Medical Institutions will 
sponsor Laser Technology in Retinal Dis- 
eases—Current Concepts May 16, 1992, in Bal- 
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timore, Maryland. For further information, 
write the Program Coordinator, Johns Hopkins 
Medical Institutions, 720 Rutland Ave., Turner 
20, Baltimore, MD 21205-2195; telephone 
(301) 955-2959. 


American Electroencephalographic Society: 
Call for Papers 


The American Electroencephalographic Soci- 
ety will hold its Annual Meeting September 19 
and 20, 1992, in San Francisco, and has issued a 
call for papers. For additional information, 
write Jacquelyn Coleman, American EEG Socie- 
ty, P.O. Box 30, Bloomfield, CT 06002; tele- 
phone (203) 243-3977. 


Minnesota Academy of Ophthalmology: 23rd 
Annual William L. Benedict Lecture 


The Minnesota Academy of Ophthalmology 
presented the 23rd Annual William L. Benedict 
Memorial Lecture at its meeting Jan. 10, 1992. 
Charles R. McCarthy, Director of the Office for 
Protection for Research Risks of the National 
Institutes of Health, was the guest lecturer. Dr. 
Benedict was president of the Ophthalmic Pub- 
lishing Company at the time of his death in 
1969. 
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Methazolamide WE 


Before prescribing, please consult complete product information, a H AV E 
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INDICATIONS AND USAGE 


secondary glaucoma, and preoperatively in acute angle-closure RI G HT 


For adjunctive treatment of chronic simple (open-angle) glaucoma 
glaucoma where delay of surgery is desired in order to lower intra- S f- 
ocular pressure. A N W R 


CONTRAINDICATIONS 

Severe or absolute glaucoma and chronic noncongestive angle- 
closure glaucoma. Of doubtful use in glaucoma due to severe periph- 
eral anterior synechiae or hemorrhagic glaucoma. Adrenocortical, 
hepatic, or renal insufficiency; electrolyte imbalance state; eg, 
hyperchloremic acidosis; sodium and potassium depletion states. 


WARNINGS 

Although teratogenic effects demonstrated in rats at high doses 
have not been evidenced in humans, methazolamide should not be 
used in women of child-bearing potential or in pregnancy, especially 
in the first trimester, unless the expected benefits outweigh potential 
adverse effects. 


PRECAUTIONS 

Potassium excretion is increased initially, upon administration of 
methazolamide, and in patients with cirrhosis or hepatic insufficiency, 
could precipitate an hepatic coma. It should be used with caution in 
patients on steroid therapy because of the potentiality of hypokalemic 
State. 

Adequate and balanced electrolyte intake is essential in all patients 
whose concomitant clinical condition may occasion electrolyte imbal- 
ance. In patients with pulmonary obstruction or emphysema where 
alveolar ventilation may be impaired, methazolamide, which may pre- 
Cipitate or aggravate acidosis, should be used with caution. Adverse 
reactions common to all sulfonamide derivatives may occur: fever, 
rash, crystalluria, renal calculus, bone marrow depression, thrombo- 
cytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, and 
agranulocytosis. Precaution is advised for early detection of such 
reactions and the drug should be discontinued and appropriate ther- 
apy instituted. 


ADVERSE REACTIONS 

Most are relatively mild and disappear on withdrawal or dosage 
adjustment: anorexia, nausea, vomiting; malaise, fatigue or drowsi- 
ness, headache; vertigo, mental confusion, depression, paresthesias 
of the fingers, toes, hands or feet and occasionally at the mucocutane- 
ous junction of the lips, mouth and anus. Urinary citrate excretion and 
uric acid output are decreased during use of this drug, but urinary 


calculi clearly due to the drug have not been reported. 
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Advertisers who want 


to place their print ads 
in a quality publication 
ask the question: “Is 
your circulation 
audited?” 

Were very proud to 
answer “Yes.” 

We are a member of 
the Audit Bureau of 
Circulations because 
we share ABC's belief 
that circulation audits 
are an essential assur- 
ance of value. 

ABC is the premier 
circulation auditing 
organization in the 
world, and has been 
since 1914. Each year, 
ABC auditors test and 
verify that our circula- 
tion figures are facts, 
not claims. An ABC 
audit is the sign of a 
Sound investment for 
advertisers. 

Not all publications 
are audited, but they 
Should be. Because 
when advertisers ask 
“Is your circulation 
audited?” there's only 
one answer. 

“Yes.” 


Audit Bureau of Circulations 





INDIRECTS 


KEELER GIVES YOU THE CHOICE. 


Fison 


Since the delivery of the first 
Fison Indirect in 1959, the 
Fison has been a consistent 
performer. The Fison with its 
powerful 22W light system 
provides a clear bright retinal 
image. 


Spectacle Indirect 


Keeler’s innovative design 
gives you the convenience of 
a frame, the portability you 
want, and brilliant halogen 
illumination that delivers the 
crisp retinal images you 
need. A 100-minute 
powerpack clips onto your 
belt to give you the freedom 
to perform an indirect exam 
anywhere. 


v \ 
g 


All Pupil 


We have combined new 
technology and years of 
experience to bring you a 
remarkable new indirect 
ophthalmoscope, the All 
Pupil. A radical departure 
from traditional design, the 
All Pupil performs anywhere, 
any pupil, every time! The 
lightest Keeler indirect ever, 
the All Pupil is comfortable 
and convenient. A single 
action lever lets you view the 
retina clearly and easily 
through any pupil down to 
Imm diameter. 





IXth Congress 
European Society of Ophthalmology 


and first joint meeting with 
the European Academy of Ophthalmology 
Saun Brussels International Conference Centre 
May. 23-28, 1992 May, 23 to 28, 1992 





In May 1992 Ophthalmologists from all Europe and from abroad will gather in Brussels for the IXth Congress of the 
European Society of Ophthalmology and the first joint meeting with the European Academy of Ophthalmology. 
We welcome further inquiries and will be pleased to include you on the third announcement mailing list. 


The meeting will consist of five parts 


Part 1. 9th Meeting of the “Societas Ophthalmologica Europaea” (S.O.E. 92). 





Main Theme: Lens and Cataract (simultaneous translation English, French, German, Italian and Spanish) 

Program directors: Drs. A. Galand and P. Leonard 

e The crystalline lens: embryology, anatomy, optics, pathogenesis of cataract, epidemiology, prevention, 
medical treatments ... 


e Cataract surgery: preoperative evaluation, instrumentation, anesthesia, intracapsular extraction, extracapsular, 
phacoemulsification, cataract surgery in children, subluxated and luxated lenses, complications ... 


e The aphakic and pseudaphakic eyes: visual functions, tissue healing, histopathology, postoperative 
astigmatism, corneal edema, corneal dystrophy, inflammation and infection, lOL-malposition, posterior capsule 
opacification, cystoid maculor edema, retinal detachment, glaucoma ... 


e Free papers. 
Other Themes: 
Program Directors: Prof. Dr. J.J. De Laey, Dr. M. Hanssens, Prof. P.C. Maudgal, Prof. Dr. L. Missotten. 


Updates on Recent Developments will be organized by: 

e The International Uveitis Study Group; 

e The Societas Ergophthalmologica Internationalis; 

e The European Strabismological Association; 

e The European Society of Dacryology. 

Mini-symposia will be organized on the following subjects: 

e Contact Lenses (in collaboration with the “European Contact Lens Society of Ophthalmologists”) 

e Pediatric Ophthalmology (in collaboration with “Organization of Belgian Assistants in Ophthalmology”) 

e Electrophysiology (in collaboration with the “Belgian Society for Clinical Electrophysiology of Vision”) 

e Plastic Surgery (in collaboration with the “European Society of Ophthalmic Plastic and Reconstructive 
Surgery”) 

e Ocular Pharmacology (in collaboration with Pharmaceutical Companies) 


e Trachoma (in collaboration with the “Internctional Organization against Trachoma” and the “Ligue contre le 
Trachome”) 


e Cataract in Developing Countries (in collaboration with the “International Agency for the Prevention of 
Blindness”, the “International Society of Geographic Ophthalmology” and the Belgian Society “An Eye on the 
Tropics”) 

e Refractive Surgery (in collaboration with the Belgian-Luxemburgian Club of Implanto-refractive surgery) 

e Vitreo-retinal surgery. 

e Nevro-ophthalmology 

e Herpes 

e Cornea 

Free Papers 





Part Il. The Associated Meetings 


Several Ophthalmological Societies have agreed to have their own Congress in the same convention centre, 
during the same period. 


e The International Uveitis Study Group will organize its 3rd International Symposium on Uveitis 24-27 May. 
Organizer: Dr. J.P. Dernouchamps. 


e The Societas Ergophthalmologica Internationalis will organize its XIVth International Symposium of 
Ergophthalmology May 25. Organizer: Prof. G. Hermans. 


e The International Society of Ocular Fluophotometry will organize its Vith meeting. May 25. Organizer: Prof. Dr. J.J. 
De Laey. 


e The International Society of Ocular Pathologists will hold its annual meeting. 
e The European Strabismological Association will organize its XXth meeting. May 23-24. Organizer: Dr. M. Spiritus. 


e The European Society of Dacryology will organize its VIIth International Symposium of the Lacrymal System. May 
23-24. Organizer: Dr. P. Van Bijsterveld. 


e The European Society for Phako-Surgery will organize its annual meeting. May 23-24. Organizer: Dr. R. Trau. 


e La Societe Francophone d'Histoire de L’Ophtalmologie and the Julius Hirschberg Gesellschaft will organize a 
joint meeting on the History of Ophthalmology. May 27-28. Organizer: Dr. M. Gilson. 


e The European Society of Ophthalmology and Traditional Chinese Medicine will organize its 3rd Symposium. May 
23-24. Organizer: Dr. J. Poletti. 


e The Fan-Club (Fluoangiography-club) will organize its 1992 meeting. May 24. Organizer: Dr. A. Leys. 
e International Symposium on Liposomes in Ophthalmology. May 23-24.Organizer: Prof. Dr. H.J. Thiel. 
e Basic Course on Retinal Detachment Surgery. May 23-24. Organizer: Prof. Dr. |. Kreissig. 


Part Ill. Eupo-Course for Residents in Training. 





The Association of European Professors in Ophthalmology will give its annual Eupo-course for Residents in Training 
during this Congress. 


May 25-28 (afternoons). Organizer: Prof. Dr. J.J. De Laey. 
Residents in training who are registered for this course will have free access to the meetings of part | and IV. 


Part IV. Meetings of the Belgian Ophthalmological Societies 





The Belgian Ophthalmological Societies will organize, for their own members and for all other participants, four 
symposia: 


e An International Symposium on Glaucoma on Sunday 24 May. Organizer: Dr. M. Detry. 


e An International Symposium on refractive errors and their correction with lenses and surgery on Sunday 24 May. 
Organizer: Dr. Kelman Wisnia. 


e A Symposium on Tomorrow’s Lasers in Ophthalmology. Thursday 28 May. Organizer: Prof. Dr. L. Missotten. 
e International Symposium on Refractive Surgery. May 28. Organizer: Dr. G. Meur. 


Part V. Common Items 





All participants of any one of the preceding meetings have free access to: 
e The Scientific, Technical and Commercial Exhibition: 

e The Video-Library; 

e The Poster-Presentation; 

e The Opening-Ceremony and Welcome Party on Sunday 24 May at 6 p.m. 


Recreational activities will be organized: Pre-and Post-Congress Tours for participants and accompanying 
persons; there will also be excursions for accompanying persons during the Congress. 


Prof. Dr. J. Michiels Dr. J. Rommel Dr. L. Evens 
President Treasurer General-Secretary 
Address: Congress Ophthalmology 1992 
Brussels International Trade Fair 
Belgieplein 
B-1020 Brussels, Belgium 
Telephone: 32 2/477.04.57 


FAX: 32 2/477.03.91 Al : 
Attention: Mme. Anne-Marie HENS Courtesy of con 
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PRODUCTS AND SERVICES 





New products and services considered by the editors to be of interest to our readers are described on the basis of information supplied by 
the companies cited. Publication of these notices does not imply endorsement or warranty by The Ophthalmic Publishing Company, 
publishers of The American Journal of Ophthalmology, for these products and services. 


> Low-Vision Aids 


Mentor O & O, Inc. 
3000 Longwater Dr. 
Norwell, MA 02061 
Tel: (800) 992-7557 (National) 
(617) 871-6950 (Massachusetts) 
Fax: (617) 871-7785 





The Horizon low-vision magnifier from Mentor O 
& O, Inc., is a computerized system that allows the 
user to read documents in one of three formats at up 
to x25 magnification. The unit consists of a flat-bed 
scanner, a computer-programmed processor, a 13- 
inch VGA monitor, and a trackball. The Horizon 
system is designed to be easy to set up and operate. 
After using the system’s flat-bed scanner to digitize 
the text, a reader may format the document as a 
whole page, a single column, or a single line. The 
single-line feature allows the reader to view an entire 
document as a single line of text that will automati- 
cally move across the screen at any desired speed up 
to 800 words per minute. A trackball may be used to 
change the direction of the text, the speed of the text, 
and the magnification of the scanned document. 


> Diagnostic Lenses 


Ocular Instruments, Inc. 

2255 116th Ave., N.E. 

Bellevue, WA 98004 

Tel: (800) 888-6616 (National) 
(206) 455-5200 (Washington) 

Fax: (206) 462-6669 


The Pediatric Vitrectomy Lens Set was designed 
with Ronan E. O’Malley, M.D., Houston, Texas, for 
vitrectomy surgery on very small eyes with early 
retinopathy of prematurity and congenital develop- 
mental anomalies such as primary persistent hyper- 
plastic vitreous. The 8-mm diameter lenses offer a 
clear view of the posterior and peripheral retina and 
optic nerve during surgery for removal of mem- 
branes, blood, or hyaloid artery remnants. The small 
diameter of these lenses enables them to be used in 
patients with small, tight palpebral apertures and 
allows movement of the globe in all directions with 
the contact lens in place, which provides larger views 
of the peripheral retina. The set consists of a bicon- 
cave, flat, and 30-degree prism lens. 


> f -~ 
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_ The latest from the leader 
in retinal camera technology 


p 
22 The Topcon TRC-50xX is the latest generation of 
variable-angle retinal cameras that continues to 
, | reflect Topcon’s distinguished leadership in this 
>>. _ product line... with all the outstanding 
features you'd expect from the industry's 
| f standard-setter. Of prime importance 
fr TOPCON ) A r „æ is the TRC-50X’s precision optics 
Ga N and brilliant dual-illumination 
system, which produce 
ultra-sharp images, whether 
using 35mm, Polaroid or 
video formats. 


| 
| 
| la 


The new Topcon TRC- 
50X retinal camera provides 
two major improvements 
over its most recent prede- 
cessor and industry’s top 
seller, the TRC-50VT. Its 

power supply is built into the base, 
making it more compact and easier 
to handle, and automatic filter 
insertion provides unmatched 
flexibility during fluorescein 
angiography. 

The TRC-50X retinal camera is 
part of a complete line of affordable auto- 
mated instrument systems that Topcon 
offers today’s market-conscious practi- 
tioner. Ask your authorized Topcon distrib- 
utor for a convincing demonstration. 


THE TOPCON 


TRC-50X 
RETINAL CAMERA 


| Ø Topcon 


BRINGING THE FUTURE INTO FOCUS 


Topcon Instrument Corporation of America, 65 West Century Road, Paramus, NJ 07652 (201) 261-9450 
Western Regional Office: 325 N. Wiget Lane, Walnut Creek, CA 94598 (415) 947-4800 © 1990 
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» Diagnostic Instruments 


Nikon, Inc. 

Ophthalmic Dept. 

1300 Walt Whitman Rd. 

Melville, NY 11747-3064 

Tel: (800) 231-3577 (National) 
(516) 547-4200 (New York) 





An ultrasound ophthalmic A-scan available from 
Nikon, Inc., allows eye-care specialists to generate 
intraocular lens measurements for cataract patients 
easily, quickly, and cost effectively. The Autoscan 
DB3000 allows the user to obtain highly reliable axial 
length determinations for intraocular lenses in a 
fraction of a second, and to calculate and print out 
required preset intraocular lens values. The instru- 
ment has a bold digital display that helps the user 
take fast and reliable determinations. A built-in mi- 
croprocessor analyzes every scan and records the 
trace only when the probe is correctly aligned along 
the visual axis. Up to ten scans can be stored easily 
and retrieved before final selection and print out. 


Eschenbach Optik of America, Inc. 
904 Ethan Allen Highway 
Ridgefield, CT 06877 

Tel: (203) 438-7471 

Fax: (203) 431-4718 


Eschenbach Optik of America introduced the 1620 
Galilean spectacle-mounted diagnostic system, 
which includes two 1621 Galilean x2.2 afocal monoc- 
ulars for distance, and eight lens caps to transform 
the monocular into a microscope with near magnifi- 
cation ranging from x1.65 to x8.8. The 1620 system 
offers a variety of features to eyecare professionals 
and their patients including its lightweight, cosmeti- 
cally appealing style, large field of view, long work- 
ing distances, and low price. The system can be used 
for both near and distance tasks by adding different 
lens caps, and can be used as a field expander for 
patients with retinitis pigmentosa. 


> Surgical Instruments 


Dutch Ophthalmic, USA 
Ten Marshall Rd. 
P.O. Box 968 
Kingston, NH 03848 
Tel: (800) 75-DUTCH (National) 
(603) 642-8468 (New Hampshire) 
Fax: (603) 642-8465 


The Dutch Ophthalmic Research Center has devel- 
oped a complete pediatric vitrectomy set that is more 
suitable in size for the pediatric anatomy. The instru- 
ment set is based on instruments 0.6 mm in diameter. 
The decrease in diameter by one third over conven- 
tional vitreous surgical instruments will allow the 
surgical procedure to be performed through smaller 
incisions, resulting in less trauma to the region of the 
sclerotomy, and to the vitreous base. All of the 
instruments in the set are modeled after popular 
instruments from the Dutch Ophthalmic product 
line. The pediatric vitrectomy instrument set in- 
cludes an infusion cannula, a stiletto, curved spatula, 
end-gripping microforceps, curved microscissors, 
brush needle, pneumatic vitrectome, and a set of four 
scleral plugs. 


Storz Ophthalmics, Inc. 

3365 Tree Court Industrial Blvd. 

St. Louis, MO 63122-6694 

Tel: (800) 325-9500 (National) 
(314) 225-5051 (Missouri) 

Fax: (314) 225-7365 





Storz Ophthalmics, Inc., has introduced a series of 
microsurgical instruments developed by Robert E. 
Kellan, M.D., of Methan, Massachusetts, for use in 
small-incision cataract surgery. The Kellan series 
includes intraocular lens implantation forceps, cap- 
sulorhexis forceps, nucleus rotator, nucleus segment- 
er, and hydrodissection and hydrodemarcation can- 
nulas. 
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"troducing... 


‘he new instrument standard 
or vitreoretinal surgery 


* ince its inception, the Dutch 
® Ophthalmic Research Center 
.O.R.C.) has established a repu- 
ion as a leading innovator in the 
velopment of instruments and 
soducts for vitreoretinal surgery. 
»ntinuing in this tradition, we are 
woud to introduce a new series of 
anium instruments. 


e began the development of 

this new instrument series 
ith the premise that we could ad- 
ince the state-of-the-art for instru- 
ents used in vitreoretinal surgery. 
uur basic theory was that current 
strument technology has changed 
ery little since the development of 
odern vitreous surgery and that 
w instruments could be devel- 
ed that are superior to those cur- 
ntly available. 


‘e have asked several leading vitreo- 
tinal surgeons to evaluate these new 
struments and they have the follow- 
g comments: 


4 natural evolution in the design of 

treoretinal instruments... with excel- 
int results!” ; 

Relya Zivojnovic, M.D. 

Antwerp, Belgium 


\fter eight months of everyday use, 

ere have been no changes in the 

struments and they have been fantas- 
> in use.” 

Claus Eckardt, M.D. 

Kiel, Germany 


ill today for further information 
1 this exciting new product! 


arth & South America: 
Dwtch 


OPHTHALMIC, USA 








| Marshall Road, P.O. Box 968, Kingston, NH 03848 
1: 800-75 Dutch or 603-642-8468 Fax: 603-642-8465 






“The forceps look right, feel exactly right 

and have a perfect gripping action.” 

John Scott, M.D., FRCS 
Cambridge, England 


“Finally, a forceps that is so strong it will 
withstand the rigors of everyday use and 
not break down easily.” 
Albert Vaiser, M.D. 
Dallas, Texas, USA 





Other International: 


Medical Dutch Ophthalmic Research Center bv — Holland 
Workshop by 


Heresingel 28 9711 EV Groningen Holland 
Tel: 050-129541 Telex: 53861 Mewo-nl Fax: 050-146271 
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manuscript at the time of submission. No article or letter will be processed until the signed statement and 
transfer has been received. 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the Instruc- 
tions to Authors published periodically in each 
volume, or write to Editorial assistant, American 
Journal of Ophthalmology, Suite 1415, 435 N. 
Michigan Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters about original 
observations in clinical and basic ophthalmology. 

Authors are advised promptly of receipt of their 
papers. Within 45 days thereafter they are advised 
of acceptance, rejection, or the need for revision. 


Disclosure and Copyright Transfer 


At the time of submission, a signed copy of the 
disclosure statement and copyright transfer pub- 
lished in THE JOURNAL each month must be includ- 
ed with the manuscript. No article or letter will be 
reviewed until this disclosure statement and copy- 
right transfer, signed by each author in the order 
that each name appears on the title page, has been 
received. The transfer must also list the home 
address of each author and the telephone number 
of the corresponding author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If the data were pre- 
sented at a scientific meeting, the place, date of 
presentation, and auspices of the meeting should 
be stated on the title page. 


Mechanical Preparation of the 
Typescript 


The manuscript should be prepared in the style 
used by THE JOURNAL. Use 8% X 11-inch heavy, 
white paper with a 1%-inch margin on all four 
sides. Paragraphs should be indented at least 
one-half inch. Use black, clearly legible type. Use 
letter-quality, not dot matrix, printing. Use block, 
not cursive type. (Use nothing smaller than 12 
pitch or 11 point type.) Everything must be dou- 
ble-spaced. Do not type anything in all capitals. 
Do not use acronyms or abbreviations, except for 
standard measurements. Do not use vertical lines 
or underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a num- 
ber, first author’s name, and an abbreviated title. 

Submit an original and at least two duplicate 
copies of both the typescript and illustrations. 
Xerographic copies of the typescript are preferred 


to carbon copies. The manuscript should be ar- 
ranged in the following order: title page; summa- 
ry; text; references; legends; and tables. Each 
section should begin on a separate sheet. 


Title Page 


The title page is page 1. It should contain the 
title, a brief heading (no more than 60 characters 
and spaces) in the upper right hand corner, and 
each author’s name with the highest academic 
degree. The department and institution where the 
study was performed should be indicated. Spon- 
soring organizations and grant support are ac- 
knowledged on the title page. The name and 
mailing address of the author to whom requests 
for reprints should be directed must be indicated. 


Summary 


Each paper must have a summary that specifical- 
ly condenses the content of the paper in 150 words 
or less. The summary must be written so that the 
message of the paper can be understood indepen- 
dently. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 


The corresponding author is responsible for 
complete and accurate references, including prop- 
er capitalization and accent marks used in for- 
eign-language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic re- 
views are not acceptable. The names of all authors 
must be included; THE JOURNAL does not use the 
term et al. Index Medicus abbreviations are used. 
Personal communications and references to stud- 
ies in progress or not yet accepted for publication 
must be incorporated into the text without refer- 
ence numbers. 


Illustrations 


Graphs, diagrams, and line drawings must be 
prepared by a professional artist using India ink. 
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They must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow indi- 
cating the top, and the first author’s name should 
be included on a label on the back. 

Each illustration must have a legend that de- 
scribes the significance of what is shown. Legends 
should be typed consecutively on a page (separate 
from the illustrations themselves); the legend or 
illustration number should never be incorporated 
into the illustration. Legends should be typed in 
the form used by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the same 
size or larger than the intended reproductions. 
Illustration widths in THE JOURNAL are 3 inches for 
one column and 6% inches for two columns. 

Visual field charts used in THE JOURNAL will be 
supplied to authors without charge upon request. 
Write to the Editorial Assistant. 


Color 


Authors must contribute $500 per page toward 
the cost of color illustrations. Color transparen- 
cies, professional color prints, and a layout indi- 
cating the proposed distribution of the illustra- 
tions together with their legends must be 
submitted with the manuscript. 


Tables 


Each table must be titled and numbered consec- 
utively according to its appearance in the text. 


Tables must be double spaced. Vertical lines 
should not be used. Abbreviations must be used 
only for units of measure. 


Proofs 


A copy of the edited typescript is sent to the 
corresponding author. Corrections must be clearly 
indicated in red ink. Each author query must be 
answered. Alterations can be minimized by care- 
ful initial preparation of the manuscript. Edited 
typescripts must be returned to the Manuscript 
Editor within 48 hours of receipt. Illustration and 
table proofs are mailed several weeks after receipt 
of the edited typescript. 


Reprints 


Reprints must be ordered at the time the type- 
script is returned. A reprint order form will be sent 
to the corresponding author before publication. 
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gy Editors Style Manual. A Guide for. Authors, 
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ed. 5. Bethesda, Council of Biology Editors, 1983. 

The Chicago Manual of Style, ed. 13. Chicago, 
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Style, ed. 3. New York, Macmillan Publishing Co., 
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AJO Classified Advertising 
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POSITIONS AVAILABLE 


VITREORETINAL SURGEON: Growing multi-doctor medical and surgical 
retina only referral practice desires an associate leading to partner- 
ship. Practice is well established with excellent facilities and equip- 
ment. Quality retinal fellowship required. Reply with C.V. to Box 222 
AJO. 





VITREORETINAL AND GLAUCOMA POSITIONS 


The Vanderbilt University Medical School invites applications for the positions of 
Glaucoma and Retina at the Vanderbilt University Medical Center. Inquiries along 
with curriculum vitae and bibliography should be sent to: James H. Elliott, M.D., 
Professor and Chairman, Department of Ophthalmology, D-5202 Vanderbilt 
Medical Center North, Nashville, TN 37232-2540. 


Vanderbilt University is an Equal Opportunity/Affirmative Action Employer 







NEURO-OPHTHALMOLOGIST 


Neuro-ophthalmologist sought for position at Newark Eye and Ear 


Infirmary, an affiliate of the University of Medicine and Dentistry of 
New Jersey. High volume referral base. Please send C.V. to An- 
thony R. Caputo, M.D., Director, Newark Eye and Ear Infirmary, 
United Hospitals, 15 South Ninth Street, Newark, NJ 07107. 





PRESTIGIOUS, retina-only, referral practice seeks associate leading to 
partnership. Private practice with academic affiliation. Send C.V. in 
confidence. Reply to Box 247 AJO. 





VITREORETINAL SURGEON: Vitreoretinal surgical and medical group 
practice seeks additional associate. Applicants must have two years 
quality fellowship or equivalent experience. Practice is well estab- 
lished in the Texas Gulf Coast area with fully equipped facilities. 
Send reply with C.V. to Box 248, AJO. 


A full-time, probationary assistant or tenured associate profes- 
sorship in retina is open July, 1992 at the University of Minne- 
sota. Probationary assistant professor: M.D. required. Demon- 
strated involvement in quality research accepted or published 
in peer-reviewed journals. Competence in communication and 
in the teaching of students. Tenured associate professor: M.D. 
required. Professional distinction in research and writing and 
demonstrated effectiveness in teaching and advising. Mini- 
mum academic preparation and experience: Completion of 
ophthalmology residency plus a one year retina fellowship. 
Board certified in ophthalmology (eligible at assistant level). 
Send resumes to: Edward J. Holland, M.D., Chairman, Search 
Committee, Dept. of Ophthalmology, 516 Delaware St. SE, 
Mpls, MN 55455. Last day for receipt of applications is May 31, 
1992. The University of Minnesota is an equal opportunity edu- 
cator and employer. 





RETINA SPECIALIST: Retina referral practice in southeast midsize city 
seeks associate, leading to partnership. Academic affiliation avail- 
able, residency program. Please send C.V. to box 256 AJO. 
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he Central New 
Jersey Medical 
Group, P.A. offers 


you excellent practice opportunities in premier teaching 
hospitals with collegial atmosphere, clinical academic 
appointments and partnership within 2-3 years. If you are a 
Board Certified or Board Eligible Ophthalmologist, join us 
as we expand professional services. 


You will enhance your lifestyle in choice New Jersey 
college community locations with excellent educational, 
cultural and recreational resources, all within easy access 
to the major metropolitan areas of New York City and 
Philadelphia. As an active multispecialty group practice 
in association with The Rutgers Community Health Plan, 
a federally qualified HMO, we provide excellent benefits 
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CORNEA SPECIALIST: Referral practice interested in expanding 
to include cornea. Midsize southeastern city with residency 
program. Academic appointment available. Large ophthalmo- 
logic referral base, with emphasis on corneal consultation and 
surgery including refractive surgery. Excimer available. No 
general ophthalmology or primary cataract surgery anticipat- 
ed. Please send C.V. to Box 257 AJO. 


RETINA-VITREOUS: Retina practice spinning off satellite office in com- 
munity with major medical center. Must have excellent residency 
and fellowship training. Reply with resume to Box 252 AJO. 


RETINA-V#TREOUS: Solo retina practice opportunity with attractive sala- 
ry and benefit package leading to ownership. This is an ideal oppor- 
tunity for an ambitious fellowship trained surgeon to build a large 
practice on an existing referral base. Reply with resume to Box 253 
AJO  ,. 


including 4 + weeks vacation, CME plus stipend and 
malpractice coverage. 








For more information, please call or send CV to: Dianne 
Nave, Physician Recruiter, 57 U.S. Highway 1, New 
Brunswick, NJ 08901 (908) 249-1246. Equal opportunity 
employer. Member of The HMO Group 


Central New Jersey 
Medical Group, PA. 


BASCOM PALMER EYE INSTITUTE- 
UNIVERSITY OF MIAMI 
NEURO-OPHTHALMOLOGY FACULTY 


Full-time geographic faculty position to 
share responsibilities with present staff in 
patient care, resident/post graduate train- 
ing programs. Opportunities for clinical/ 
laboratory research. M.D. degree with 
completed residency in U.S. accredited 


hospital. Minimum of one year fellowship 
in neuro-ophthalmology. Board certified or 
eligible. Florida medical license required. 
An equal opportunity/affirmative action 
employer. Contact: 


John G. Clarkson, M.D. 
Department of Ophthalmology 
Bascom Palmer Eye Institute 

P.O. Box 016880 
Miami, Florida 33101 


PEDIATRIC OPHTHALMOLOGIST 


The Department of Ophthalmology at the Medical College 
of Georgia is seeking a full-time faculty member at the As- 
sistant Professor level or above (academic rank commen- 
surate with credentials) with sub-specialty training in Pedi- 
atric Ophthalmology. Must have completed approved eye 
residency, appropriate fellowship training, and be Board 


Certified or eligible. Responsibilities include patient care, 
teaching and research. Send C.V., list of references and 
other supporting information to: Malcolm N. Luxenberg, 
M.D., Professor and Chairman, Medical College of Geor- 
gia, Department of Ophthalmology, Augusta, GA 30912- 
3400, 404/721-4237. MCG is an Equal Opportunity/Affir- 
mative Action Employer. 





PEDIATRIC OPHTHALMOLOGIST 


ASSISTANT/ASSOCIATE PROFESSOR: University at Buffalo, School of Medi- 
cine and Biomedical Sciences, Department of Ophthalmology is seeking a sec- 
ond full-time academic pediatric opthalmologist. Strong commitment to resident 
and medical student teaching, research, and faculty practice. Successful com- 
pletion of pediatric fellowship training and BE/BC required. Reply with C.V. to: 
William H. Coles, MD, MS, Professor and Chairman, University at Buffalo, Erie 
County Medical Center, 462 Grider Street, Buffalo, NY 14215. AA/EEO Em- 
ployer. 


GLAUCOMA 


The Department of Ophthalmology of the University of Pitts- 
burgh seeks a board eligible or certified ophthalmologist 
with superior fellowship training in glaucoma. This full-time 
faculty position will begin July 1, 1992, with rank and salary 
dependent upon qualifications. The applicant must be ex- 
perienced in contemporary surgical procedures. Clinical or 
laboratory research interests will enhance the applicant’s 
position. Please send curriculum vitae to Richard A. Thoft, 
M.D., Professor and Chairman, Department of Ophthal- 
mology, The Eye & Ear Institute of Pittsburgh, 203 Lothrop 
Street, Pittsburgh, PA 15213. The University of Pittsburgh 
is an Equal Opportunity/Affirmative Action Employer. 
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POSITIONS WANTED 
RESIDENCY TRAINED OPTOMETRIST: Seeks affiliation with progressive 


ophthalmological practice. Referral center based residency training 
with excellent background in medical care of ocular pathology, pre- 
and post-operative care, fluorescein angiography. Available Aug., 
1992. For C.V., reply to Box 254 AJO. 


EXPERIENCED VITREORETINAL SURGEON seeking to relocate to Texas or 


West Coast to join existing retina practice. Send inquiries to Box 243 
AJO. 


FELLOWSHIPS 


FELLOWSHIP: Cornea, external diseases of the eye. One year cornea 
fellowship in sub-specialty practice, limited to cornea and external 
diseases of the eye. High volume corneal pathology, corneal surgery 


and refractive surgery, with opportunity for clinical research. Send 
resume to Theodore Perl, M.D., Corneal Associates of New Jersey, 
101 Old Short Hills Road, Suite 520, West Orange, New Jersey, 
07052, or call Barbara at (201) 736-1313. 





AMERICAN JOURNAL OF OPHTHALMOLOGY 43 


PRACTICE FOR SALE 


Practice available-Ophthalmology. Established 25 years. Morris County, 
New Jersey. Excellent surgical, laser potential. Sale price includes 
equipment, optical shop and office furnishings. Box 245 AJO. 


EQUIPMENT WANTED 


CASH PAID FOR: Phorophters, proyectors, lensmeters, keratometers, slit 
lamps, tonometers, trial lens sets, operative microscopes, chairs 
and stands, ophthalmoscopes, and retinoscopes. Call (512) 675- 
3647 anytime. 


MEETINGS 


June 26-28 Ophthalmic Reviews 1992: Cancer and the Eye. For information, 
contact Continuing Medical Education, Mayo Clinic Jacksonville, 
pig =o) ae Road, Jacksonville, Florida 32224; 904-223-2058 
or -2481. 


PLEASE NOTE 
All responses to blind box numbers should be addressed to: 


Box 


AJO 


American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 





This publication is included 


in a reference system 


from Information Access 


Company in one or 
more of the following 
formats: 


CD-ROM, microfilm, online 


Information Access | 


COMPANY 


For information regarding 
availablity of this publication 
in Information Access 
Company products, call 

toll free 800/227-8431 

(U.S. only) or 415/378-5000 
or send this form to: 


Information Access Company 
Rights & Permissions Dept. 

362 Lakeside Drive 

Foster City, CA 94404 


Name 
Company 
Address 

City 
State/Country 
Zip 

Phone 


Name of publication 


AJO 
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Sutherland microsurgical instruments, hand- ; 
crafted for ideal balance and feel, are exquisitely Por 
designed for surgical procedures in the anterior Oo 

and posterior segment of the eye. 


The Grieshaber tradition of excellence 
is your guarantee of unsurpassed 
Surgical performance. 


Grieshaber oes. | 


75 Years of Service to Ophthalmology 


3000 Cabot Blvd. West 
P.O. Box 1099 

Langhorne, PA 19047 
Telephone (800) 654-4872 
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THE CLASSICS ENDURE 


Its been well over 100 years since the original “Slugger” was lathed by Bud Hillerich for Pete 
Browning, a player for the hometown Louisville Eclipse. Pete averaged .341 over thirteen seasons and 


soon. other players were getting their bats in Louisville. Now. by their count. Hillerich & Bradsby 


Charee COOH Lewes makes about 1.5 million bats a vear. just for the pros. 
THE PC-43, PC-44 AND PC-45 5% i a i 
WITH 5.5, 6.0 AND 6.5 MM OPTICS RESPECTIVELY In the pros, its “wooden bats only” and many pros believe 


12.0 MM — MORE 


TEEN they gain an advantage by choosing their favorite from the 300 
NATURAL FIT WITH T 3 Me A ti 


CONTINUOUS CIRCULAR 


i | Louisville “Slugger” models. While surgeons have a wider choice 
JAPSULORHEXIS ON Q 


of lens materials. many opt for AMO’s classic PMMA lenses. For a 
lot of the same reasons: classic material. proven over time. 
FLEXIBLE. designed to perform. 
Easy TO INSERT 
PERSPEX® CQ UV Look to AMO for classic PMMA lenses or for classics in the 
making. Like our new CCC Series: uncompromised optic sizes, a 
time-honored material and a natural fit with today's techniques. 


To review The Classics. please call 


E ’ r ; a — | a - ~N 
1-500-360-6554 and ask for a meeting ( dassi y k Cries 


) 7 yI ar à iQ 
with your AMO representative. | VIM \ Intra( ) ular p ERAS 


Louisville Slugger is a trademark of Hillerich & Bradsby = AMO \llergan Medical Optics, A Subsidiary of Allergan, Inc.. Irvine. CA 92718 


Perspex® is a registered trademark of ICL. Lad 





CAUTION: Federal law restricts this device to sale by or on the order of a physician 
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@ ORIGINAL ARTICLES 
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Torsional Diplopia and Graves’ Orbitopathy 


Garrity, Saggau, Gorman, Bartley, Fatourechi, 
Hardwig, Dyer 


Orbital Radiotherapy and Graves’ Disease 
Lloyd, Leone 


Ultrasound Biomicroscopy of the Anterior 
Segment 
Pavlin, Harasiewicz, Foster 


Ultrasound Biomicroscopy in Plateau Iris 
Syndrome 
Pavlin, Ritch, Foster 


Long-term Visual Field Fluctuation in 
Glaucoma 
Boeglin, Caprioli, Zulauf 


Apraclonidine and Laser Capsulotomy 


Silverstone, Brint, Olander, Taylor, McCarty, 
deFaller, Burk 


Suture Dissolution After Keratoplasty 
Frueh, Feldman, Feldman, Sossi, Frucht-Pery, Brown 


Postkeratoplasty Graft Rejection and 
Mooren’s Ulcer 
Gottsch, Liu, Stark 


Tobramycin Collagen Shields vs Eyedrops in 
Keratitis 
Assil, Zarnegar, Fouraker, Schanzlin 


Vitrectomy and Proliferative 
Vitreoretinopathy 
Lopez, Chang 


Urokinase and Central Retinal Artery 
Occlusion 
Schmidt, Schumacher, Wakhloo 


Maculopathy and Cisplatin and Carmustine 
Therapy 
Kupersmith, Seiple, Holopigian, Noble, Hiesiger, 
Warren 
Inclusion Cysts After Scleral Buckling 
Johnson, Bartley, Garrity, Robertson 
Familial Ophthalmoplegia With Iris 
Transillumination 
Cibis, Tripathi, Tripathi, Seidel 
@ PERSPECTIVES 


Glaucomatous Optic Neuropathy 
Van Buskirk, Cioffi 


@ LETTERS TO THE JOURNAL 


Hydroxyapatite orbital implants 
Cartwright 


Pyogenic granuloma 
Rapoza, Ruddat 


Temporary nasolacrimal occlusion 
Hubbe, Shields 


Idiopathic hypereosinophilic syndrome 
Bozkir, Stern 


Diffuse histiocytosis X of the eyelid 


Miller, Sassani, Sexton 


Transient calcific band keratopathy 
Feist, Tessler, Chandler 


Ocular metastasis of thyroid carcinoma 
Anteby, Pe'er, Uziely, Krausz 


Macula halo syndrome 
Shiono, Tsuchiya, Ishiguro, Tamai 


Learning capsulorrhexis 
Aronian 





Architects 
for the new 
wound 





Establishing the foundation for 
small-incision surgery with ShortCut’ 
Knives and SLANT” Haptic IOLs 


Alcon is breaking new ground 
with ShortCut” Knives and 
SLANT™ Haptic IOLs— 
building blocks for a better 
small-incision procedure. The 
ShortCut Knife, with its 
unique rounded tip and 
shorter length, provides 
consistent incision width for low-profile IOLs...while 
avoiding the potential for nicking the iris or capsular 
bag. The SLANT Haptic lens then enters the new 
pocket or tunnel incision with minimal manipulation 
and force due to its revolutionary haptic and low- 
profile design. The result of this new architectural 
approach reduces induced post-op astigmatism. 


Building a relationship with you 


Thinking. Designing. Building. In partnership with 
the surgeons, we continually pave the wav for the 
latest surgical techniques with constructive ideas. 
And, from these ideas come products—like ShortCut 
Small-Incision Knives and SLANT Haptic IOLs—that 
form the foundation for meeting today’s wound 
architecture challenges. So, when you're drafting a 
blueprint for your next surgical procedure, call 
1-800-TO ALCON. 


es 


SHORTCUT: SLANT HAPTICS 
a 


SMALL-INCISTON KNIVES SINGLE-PIECE LENSES 


Alcon | Architects for the 
new wound architecture 


Alcon 
SURGICAL 
Alcon Surgical, Inc., 6201 South Freeway, Fort Worth, TX 76134 
1-800-TO ALCON (1-800-862-5266) 
© Copyright, Alcon Surgical, Inc., 1991 CUT019 











Haag- Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 (201)445-1110 


Stereo-Variator 





The stereo-Variator has two working positions: 
Binocular field of view small Binocular field of view large 


< disengaged «<< engaged 


What is the Stereo-Variator? 


The result of the latest innovative thinking from Haag- 
Streit, it is a small control unit inserted in the superb 
new 900° BQ slit lamp microscope. With it, 
stereoscopic viewing of the deep vitreous and the 
retina may be-obtained over a larger binocular field — 
by simply switching the Stereo-Variator to a narrower 
imaging angle, from 13° to 4.5° Examination is possi- 
ble through small pupils or in high myopia, and even 
the endothelial cells may be viewed binocularly with 
consequent improved acuity. 

The brilliant crystal-clear contrast of the 900° BQ 
microscope is retained throughout its whole magnifi- 
cation range of 63x, 10x, 16x, 25x, and 40x, all 
without changing the converging eye-pieces. The 
examiner remains at ease in the natural condition for 
viewing a near object, so is predisposed to receive a 
stereoscopic image. 

A full range of all the accessories you would expect 
from Haag-Streit is available. Please ask for the 
BQ literature from your authorized Haag-Streit distri- 
butor. 


EMMETROPIA. 
OUR COMMON 


GOAL. 


The Natural Selection... 


Natural selection. Nature’s way 





of improving the species. 

The evolution of cataract sur- 
gery to intact capsulorhexis now 
creates the need for a lens to opti- 
mize the surgeon's evolving skills. 

Ever smaller incisions. Ever 
better results. More natural re- 
placement of the crystalline lens. 

Chiroflex™ the one-piece 
foldable silicone lens, implanted 
through the smallest incision pro- 
duces superior clinical results: 

Its one-piece haptics facilitate 
posterior vaulting and optimum 
centration. And the larger 6.0mm 
biconvex optic provides excellent 
visual acuity. 

All for results closer to the 
natural lens. Chiroflex. The nat- 
ural selection. See your Chiron 
IntraOptics sales representative 
or call 1-800-843-1137 Sy 





“The Chiroflex lens produces 
superior clinical results with intact 


capsulorhexis procedures.” 
John D. Hunkeler, M.D. 





Posterior vaulting of Chiroflex lens* 





IntraOptics 


IENA Crid Ohaidh 
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GENERAL INFORMATION 


Address typescripts to Michael A. Kass, M.D., Editor, AMERICAN 
JOURNAL OF OPHTHALMOLOGY, Suite 1415, 435 North Michigan 
Avenue, Chicago, IL 60611. 

At the time of submission, a copyright transfer, published 
monthly in THE AMERICAN JOURNAL OF OPHTHALMOLOGY, signed by 
each of the authors must be included with the typescript. No 
article or letter will be reviewed until the signed copyright transfer 
is received. 

Manuscripts must be original material submitted solely to THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. An original and two copies 
must be submitted; the copies may be machine-duplicated. The 
entire manuscript, including case reports, footnotes, and referenc- 
es, must be typed double-spaced, with 12-inch margins, on 81/2 by 
11-inch heavy white bond paper. See Instructions to Authors 
published elsewhere in this issue. Copies of Instructions to Au- 
thors will be mailed on request. All manuscripts originating in the 
United States must be sent by first-class mail; those manuscripts 
originating outside the United States must be sent airmail. Receipt 
of manuscript is acknowledged immediately. 

Manuscripts submitted for consideration are reviewed by mem- 
bers of the Editorial Board and other experts in the field. An 
unpublished manuscript is a privileged document that must be 
protected from any form of exploitation. The reviewer should not 
cite the manuscript or refer to the work it describes before it has 
been published. Reviewers must refrain from using the informa- 
tion contained in the manuscript for the advancement of their own 
work, their colleagues’ work, or their institution’s work. Reviewers 
are consultants to the editor and are instructed not to discuss the 
paper with the authors. Reviewers work anonymously and their 
identity may not be revealed to authors or to others. 

Edited typescripts sent to the author must be corrected and 
returned within 48 hours to Manuscript Editor, AMERICAN JOUR- 
NAL OF OPHTHALMOLOGY, Suite 1415, 435 North Michigan Avenue, 
Chicago, IL 60611. 

Permission to reprint any portion of published articles must be 
obtained in writing from both the Ophthalmic Publishing Compa- 
ny and from the authors of the articles. 

Reprints may be obtained from Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 North Michigan Avenue, Chicago, IL 60611, if 
ordered at the time the typescript is returned. 


The 
Audit 
Bureau 


Address news items and society proceedings to News Editor, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, Suite 1415, 435 North 
Michigan Avenue, Chicago, IL 60611. 

Subscriptions: Subscriptions, requests for single issues, no- 
tices of change of address, advertising and other communications 
should be sent to Ophthalmic Publishing Company, Suite 1415, 
435 North Michigan Avenue, Chicago, IL 60611. Notices of change 
of address must be received at least 60 days in advance and must 
include both old and new addresses and AJO identification number. 

Send claims for issues not received no later than two months 
after the issue date for domestic and Canadian subscribers and 
four months after the issue date for all other foreign subscribers. 
Address claims to Circulation Coordinator, Ophthalmic Publish- 
ing Company, Suite 1415, 435 North Michigan Avenue, Chicago, 
IL 60611. 

Advertising: Insertion orders, copy, and materials should be 
sent to the Media Planner and must be received by the 25th of the 
second preceding month that the advertisement is scheduled. 
Consult the Advertising Department for extensions, rates, and 
media kits at THE AMERICAN JOURNAL OF OPHTHALMOLOGY, Suite 
1415, 435 North Michigan Avenue, Chicago, IL 60611; telephone 
(312) 787-3853; FAX (312) 787-5186. 
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1250: 18 gauge - 1251: 18 gauge - 1260: 20 gauge - 1261: 20 gauge - 1262: 20 gauge - 1265: 23 gauge Cordless: 18 gauge - 
efficiency and same advantages for controlling retinal retinal hemostasis retinal hemostasis tapered - retin- same precision Dut 
economy for scleral but with 45 degree — bleeders. plus passive plus active aspiration otomies, deep totally self 
bleeders. curved shaft. aspiration. and reflux. anterior segment contained 
bleeders 


Mentor WET-FIELD 
Hemostatic Erasers” 


Mentor Hemostatic Erasers continue 
to set new standards for pinpoint 
hemostasis in both the anterior and 
posterior segments. 


Our years of manufacturing experience 
are your assurance that safety, relia- 
bility and consistency are built into 
each and every unit. 


reflux. The third is a 20 gauge tapered 
to 23 gauge and beveled to a fine point. 
Now surgeons have all the advantages 
of bipolar hemostatic control for 
intraocular procedures. 


All Hemostatic Erasers are sold sterile 
and disposable for ultimate consistency 
and convenience. They are for use with 
Two of our newest additions have Mentor WET-FIELD Coagulators 
innovative provisions for passive | including the new portable battery 
aspiration and active aspiration and operated WET-FIELD II pictured at left. 





For further information or to place an order, write or call toll free: 
1-800-992-7557 (National); 1-617-871-6950 (Collect in MA) 


Mentor WET-FIELD Hemostatic Erasers es & L 
were developed in cooperation with | N Cc 
Robert C. Drews, M.D., Clayton, Missouri 


Product 1261 was developed in cooperation 3000 Longwater Drive, Norwell, MA 02061 — Hemostatic Eraser is a trademark of Mentor 0&0, inc 
with F.H. Davidorf, M.D., Columbus. Ohio Copyright © 1988, Mentor O&O, Inc 
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JuadrAspheric 


Widest 130° field of view 
Superb resolution 

Presents a single view including both 
macular and peripheral retinal regions 
Excellent lens for pan retinal 
photocoagulation 

Available with vitrectomy 
handle* for surgical application 


WransEquator 


* Unique combination of wide 
field and high magnification 
» Excellent pan retinal photo- 
coagulation lens 
Superior resolution maintained 
at 16x and even 24x 
» Fundus views up to and beyond the 
equator are immediately obtainable 
» Ideal for “grid” laser therapy. 


4rea Centralis 


High 1.0 magnification lens 
' Ideal for disc and macular 
examination 
' Excellent diagnostic and 
therapeutic lens for central 
retinal area 
Unusual equator to equator view 
' Improved slit lamp working distance 


All three lenses feature SupraCoat 
nulti-layer coating for diagnostic and 
rgon laser treatment or Laser Plus ArDi 
oating for diode laser treatment. 


Vitrectomy handle sold separately 


NOW 


The Leader in Aspheric Optics 


Mentor, Ohio U.S.A. 





Made in the United States of America 
Patent #5,046,836 


isit us at Booth #114 at tha ASCRS maatinn Anril 1009 


Peda ‘mance , QuadrAsphidce Ita nsk sEqu 
and Area Centralis' Contact Lens 


ideal for fundus diagnosis and laser pay 
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Volk Double Aspheric 
Optics for superb 







resolution. 


Image Plane A 


Aspheric anterior surface Aspheric corneal contacting 
correcting optical surface facilitating 
abberations. movement of lens 





Xth Congress of the 
European Society of Cataract and 
Refractive Surgeons 


The only European meeting fully devoted to surgery 
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Advanced IOL Design 


Foldable IOL's 






Symposiums and Workshops 


E.S.C.R.S. and A.ELR.: 

E. Rosen, U. Stenevi, D. Lebuisson, C. Binkhorst, M. Blumenthal, 
P. Condon, J. Cunha-Vaz, I. Esente, J. Menezo, T. Neuhann, 

J. Pearce, P. Barry, P. Bucher, M. Den Boon, G. Grabner, E. Mawas, 


Ph. Sourdille, J. Colin, M. Quintana, P. Barry Courtesy Alcon 
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DUKE UNIVERSITY EYE CENTER 
and the 

Joseph M. Bryan Glaucoma Clinic 
present 


THE SIXTH ANNUAL 
DUKE GLAUCOMA SYMPOSIUM 
September 12, 1992 


“New Concepts in Diagnosis and 
Management of Glaucoma” 
Course Faculty 
Richard F. Brubaker, M.D. Sharon F. Freedman, M.D. 
Robert Ritch, M.D. M. Bruce Shields, M.D. 
This symposium is designed to provide the practicing ophthal- 
mologist with the latest concepts regarding mechanisms, classi- 
fications, diagnoses, and treatment of the glaucomas. 
SEARLE CENTER 
DUKE UNIVERSITY MEDICAL CENTER 
No Registration Fee 


| DUKE UNIVERSITY | 


For further information contact: 
The Office of Continuing Education, Box 3108 
Duke University Medical Center, Durham, NC 27710 
US & NC (800) 222-9984; local (919) 684-6878 

Fax (919) 684-6278 


Supported by educational grants from Alcon, Allergan 
and Merck, Sharp and Dohme Pharmaceuticals 





JOURNALS NEEDED FOR 
MEDICAL LIBRARIES 
WORLDWIDE 


Your discarded ophthalmology journals can 
be redistributed to medical school libraries 
worldwide where they are desperately need- 
ed for use by local and visiting physicians and 
scholars. Tax advantages may apply. Please 
send a list of journals including title, volumes, 
and years to the address below. Do not send 
journals — shipping instructions will follow. 


Thank you! 


Rabbi Mordecai M. Burstein 
Library of Vision 
Sponsored by 
Doctors to the World Eye Institute 
P.O. Box 7122 
Boulder, Colorado 80306 
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If You Perform Advanced 
Ophthalmic Microsurgery, 
Wed Like To Give You 
Some Innovative Choices 


5037 Nucleus Hydrodissector 25g 

[Pearce] 

The flattened tip allows for effective 
distribution of fluid and smooth insertion 
under the anterior capsule. Provides 
separation of the nucleus and cortex from 
the capsule. 


5121 Silicone Tip Anterior /Posterior 
Capsule Polisher 23g 

Silicone with raised top specially formed 
for anterior capsule polishing. Also 
effective for polishing the posterior 
capsule. Silicone extends beyond angle 
for atraumatic insertion and removal. 


5015 Nucleus Hydrolysis Needle 25g 
[Paul Koch] 

Designed with a flattened end portion 
and a special point for smooth insertion 
into the nucleus. The combination of 
hydrolysis, hydrodelineation and 
hydrodissection provided by this 
instrument simplifies phaco- 
emulsitication procedures. 


ees: irrigating Cystotome 27g (Formed) 


[Blumenthal | 

Specially formed with front-to-back 
cutting edge. Sharp point to penetrate 
capsule and control of capsular flap in 
continuous circular capsulorhexis (CCC). 
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| Á 1108 EDGEAHEAD™ Microsurgical 
Á Phaco Slit Knife 
Thin profile, super sharp edges and 
silicone coating provide smoother 


penetration with less tissue distortion. 


Available straight or angled in 2.8, 3.0 
and 3.2mm widths. 


> Registered trademark of VISITEC Company. 


© Copyright 1991 VISITEC Company. All rights reserved. 


© 80 


VISITEC offers the 
latest ready-to-use 
instruments for AOM* 


* Advanced Ophthalmic Microsurgery 
è Small Incision Surgery 
e Phacoemulsification 
e Hydrodissection ¢ Capsulorhexis 
e Hydrodelineation 

You only can decide what 
instruments you prefer for advanced 
cataract surgery. Precise, clean and 
designed for you, all our products are 
manufactured to the highest 
standards, so you are assured of 
quality every time you open a 
VISITEC product. The VISITEC 
instruments shown here are a 
representation of the newest 
additions to our complete line of 
ready-to-use products for the 
ophthalmic procedures you perform 
most. For more information on the 
innovative choices offered by 
VISITEC, and a complete product 
catalog, call VISITEC toll free 
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QUALITY FOR ALL THE WORLD TO SEE 
VISITEC COMPANY 
7575 Commerce Court 
Sarasota, FL 34243-3218 USA 
®© 813-351-9883 S 800-237-2174 
FAX 813-359-2015 





Anterior or Posterior Chamber 
DuaLens° 





Biconvex Optic, One-Piece PMMA 


Model 120 UV 


Designed and Proven Safe and Effective 
for placement in the anterior and posterior chambers. 





12.75mm and 13.75mm lengths for dual placement 
12.75mm length with no optic holes for posterior placement 


. b For ordering or 
COBURM information contact the 
Storz National Service 

INTRAOCULAR LENSES Center at(800)237-5906 
FL (800)282-1208 





STORZ OPHTHALMICS, INC 1990 
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All Rights Reserved PA 35758 
Caution: Federal (USA) Law restricts these devices to sale by or on the order of a physician 


WANTED 


OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


All submissions must be photocopied from 
their original sources. Please provide the 
author’s full name, source, publication date, 
and page number. 


Send to Ophthalmic Miniatures 
American Journal of Ophthalmology 
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OCCLUDER 
RED LENS 


OCCLUDER AND 


NEW 
PRAM OCCLUDER 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. "49117 
215 - 884 - 8105 
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CORNELL VITREORETINAL SURGERY COURSE 
JULY 3-4, 1992 
THE WALDORF-ASTORIA 


Guest Faculty Cornell Faculty 
Gary Abrams, MD D. Jackson Coleman, MD 
Mark Blumenkrantz, MD Murk-Hein Heinemann, MD 


Borja Corcostegiu, MD 

Claus Eckhardt, MD 

Harry Flynn, MD 

se pe S ei Course Director 
annick Le Mer, 

Brooks McCuen, Il, MD Stanley Chang, MD 

Yasuo Tano, MD 

Relya Zivojnovic, MD 


An international faculty will demonstrate state-of-the-art surgical techniques in vitreoretinal surgery 
using a video format. Topics will include: diabetic retinopathy, PVR, giant tears, macular surgery, 
with the surgical approach demonstrated. Ample time will be available for discussion. 


Registration: $500. 


Contact: Elizabeth Nohilly, Department of Ophthalmology 
The New York Hospital-Cornell Medical Center 
TEL: (212) 746-2470 FAX: (212) 746-8089 





OPHTHALMOLOGY ’92 


SGN Riyadh, 
OI ore rayon woe | ie ee . a 
SAUDI OPHTHALMOLOGICAL SOCIETY Saudi Arabia 


In the capital city of Saudi Arabia, Riyadh, an infor- 
mative symposium led by experts in Ophthalmolo- 
gy from around the world, featuring courses, di- 
dactic lectures and workshops in Ophthalmology, 
and emphasizing recent advances in knowledge 
and progress in patient management. 


Fee: SR 500 or U.S. $133.00 


Application Deadline: 
15 Aug., 1992 


Visa Application Deadline: 
15 Aug., 1992 


Call for Papers, Abstract 
Deadline: 15 Aug., 1992 


For more information, call 477-5791 (Fax. 477- 
5791) or write OPHTHALMOLOGY ’92, Office of 
the Saudi Ophthalmological Society, P.O. Box 
95307, Riyadh 11534, Saudi Arabia. List of first- 
class hotels sent on request. 
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Diamox Sequels 


acetazolamide _ Sustained Release Capsules 500 mg 


Diamox Parenteral 


sterile acetazolamide sodium 


Brief Summary 
DIAMOX” acetazolamide 
SEQUELS", Tablets and Parenteral 


Please see package insert for full Prescribing Information. 


INDICATIONS: Tablets and Parenteral only: For adjunctive treat- 
ment of edema due to congestive heart failure; drug-induced edema: 
centrencephalic epilepsies (petit mal, unlocalized seizures). All 
forms: chronic simple (open-angle) glaucoma, secondary glaucoma, 
and preoperatively in acute angle-closure glaucoma where delay of 
surgery is desired in order to lower intraocular pressure. For preven- 
tion or amelioration of acute mountain sickness symptoms in 
climbers attempting rapid or gradual ascent. 
CONTRAINDICATIONS 

When sodium and/or potassium serum levels are depressed, in 
marked kidney and liver disease or dysfunction, including cirrhosis, 
suprarenal gland failure, and hyperchloremic acidosis. Long-term 
use in chronic noncongestive angle-closure glaucoma. 

WARNINGS 

DIAMOX can cause fetal harm when administered to pregnant 
women. There have been reports of premature delivery and congeni- 
tal anomalies. Administered orally or parenterally, DIAMOX has 
been shown to be teratogenic (defects of limbs) in mice, rats, ham- 
sters, and rabbits. If used during pregnancy, or if the patient becomes 
pregnant while taking DIAMOX, she should be apprised of the poten- 
tial hazard to the fetus. 

Fatalities have occurred (rarely) due to severe reactions to sulfon- 
amides including Stevens-Johnson syndrome, toxic epidermal 
necrolysis, fulminant hepatic necrosis, agranulocytosis, aplastic ane- 
mia, and other blood dyscrasias. Sensitizations may recur when read- 
ministered, irrespective of administration route. Discontinue use if 
signs of hypersensitivity or other serious reactions occur. 

Caution is advised for patients on concomitant high-dose aspirin, 
as anorexia, tachypnea, lethargy, coma, and death have been 
reported. 

PRECAUTIONS 

Increasing the dose may increase drowsiness and paresthesia and 

decrease diuresis. 
Information for Patients: Adverse reactions common to all sulfon- 
amide derivatives may occur: anaphylaxis, fever, rash (including ery- 
thema multiforme, Stevens-Johnson syndrome, toxic epidermal 
necrolysis), crystalluria, renal calculus, bone marrow depression, 
thrombocytopenic purpura, hemolytic anemia, leukopenia, pancy- 
topenia, agranulocytosis. Early detection is advised and, if such 
occurs, discontinue drug and institute appropriate therapy. Use with 
caution in patients with pulmonary obstruction or emphysema. 
DIAMOX use does not obviate the need for prompt descent if severe 
symptoms of high altitude sickness occur. 

Caution is advised for patients receiving concomitant high-dose 
aspirin and DIAMOX, as anorexia, tachypnea, lethargy, coma, and 
death have been reported (see WARNINGS). 

Laboratory Tests: To monitor for hematologic reactions common to 
all sulfonamides, obtain baseline CBC and platelet count before 
beginning DIAMOX therapy and at regular intervals during therapy. 
If significant changes occur, discontinue and institute appropriate 
therapy. Monitor for serum electrolytes. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: No long- 
term animal studies to evaluate the carcinogenic potential of 
DIAMOX have been conducted. In a bacterial mutagenicity assay, 
DIAMOX was not mutagenic when evaluated with and without 
metabolic activation. The drug had no effect on fertility when given 
in the diet to male and female rats at a daily intake of up to 4 times 
the maximum recommended human dose of 1000 mg in a 50 kg 
individual. 

Pregnancy: Pregnancy Category D: (See WARNINGS.) 

Nursing Mothers: Because of potential for serious adverse reactions 
in nursing infants, a decision should be made whether to discontinue 
nursing or the drug. 

Pediatric Use: The safety and effectiveness of DIAMOX in children 
have not been established. 

ADVERSE REACTIONS 

Short-term therapy: paresthesia, particularly a “tingling” feeling 
in the extremities; some loss of appetite, polyuria, drowsiness, confu- 
sion, tinnitus, taste alteration, and GI disturbances such as nausea, 
vomiting, and diarrhea. Metabolic acidosis and electrolyte imbalance 
may occur. Transient myopia has been reported, but subsides when 
drug is discontinued. Other: (occasional) urticaria, melena, hema- 
turia, glycosuria, hepatic insufficiency, flaccid paralysis, convulsion. 
Fatalities have occurred (rarely) due to severe reactions to sulfon- 
amides including Stevens-Johnson syndrome, toxic epidermal 
necrolysis, fulminant hepatic necrosis, agranulocytosis, aplastic ane- 
mia, and other blood dyscrasias (see WARNINGS). 
OVERDOSAGE 

No data are available regarding DIAMOX overdosage in humans. 
Animal data suggest that it is remarkably nontoxic. No specific anti- 
dote is known. Treatment should be symptomatic and rupponin, For 
complete OVERDOSAGE and DOSAGE AND ADMINÍSTRATION, 
see package insert. Rev. 1/90 
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The Automated HydroSonics System 


Softens The Cataract Prior to Phaco 
| 










Ultrasonic Fluid/Pressure Delivery System 
Facilitates Nuclear Lamellar Separation 


Automated HydroSonics™ penetrates and 
























softens all-cataracts with precise incre- 
mental injections of BSS PLUS” irrigating 
solution. This new. technology fragments 
the nucleus either by lamellar separation or 
by cracking the nuclear material. 


A Softer Nucleus Reduces Cumulative 
Energy And U/S Time 


Softening of the cataract through Auto- 
mated HydroSonics allows the nucleus to 
be removed safely and completely using 
very low phaco power or standard I/A. 
This should result in reduced turbulence 
and minimize potential corneal endothelial 
trauma to the eye. 





=e 
> Technology For Your 
= Technique 


The Anis” 29 gauge U/S tip, high frequency 
handpiece and auto injector design 

Í facilitates penetration into cataracts of all 
aan density, reducing potential stress to 
zonules. 


Available Only On The 
Series Ten Thousand Master 


The Master’s reputation of excellence now 
includes the next step to delivering safer 
and more predictable phaco surgery into 
the hands of both transitioning and 
advanced phaco surgeons. 


Call today to learn more about this exciting 
new technology for your technique, and 

` receive the Automated HydroSonics video. 
1-800-TO ALCON (1-800-862-5266) 
*HydroSonics was developed in conjunction with Aziz Anis, MD 
Anis is a registered trademark of Aziz Anis, MD 


Alcon Surgical, Inc. 

6201 S. Freeway, Fort Worth, TX 76134 
©Copyright, Alcon Surgical, Inc. 1992 STTO100 
U.S. Patent No. 4,908,015 
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University of Southern California 
School of Medicine Postgraduate Division 
and the Department of Ophthalmology 


Present 


OPHTHALMOLOGY: 
An Update for the Practicing Ophthalmologist 


Subspecialties Included: 

* Glaucoma 

* Pediatrics 

* Neuro-Ophthalmology and 
Pathology 

* Retina 


August 15-22, 1992 
Mauna Kea Beach Hotel 
Kamuela, Hawaii 


Tuition: $630.00 
28.25 AMA/CMA Category | Credit 


For registration or information: B. Johnson 
USC School of Medicine 
1975 Zonal Ave., Los Pri rye CA 90033 
Telephone: (213) 342-2545 FAX (213) 342-2152 








FELLOWSHIPS 
AVAILABLE 


The Heed Ophthalmic Foundation provides 
fellowship support for advanced study or re- 
search in ophthalmology. Applicants must 
be graduates of medical schools accredited 
by the American Medical Association and 
citizens of the United States. Deadline for 
submission of applications: December 31 
for a fellowship starting the following aca- 
demic year. Please direct all inquiries and 
requests for application forms to: 














F. A. Gutman, M.D. 
Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


Cleveland Clinic Foundation 
9500 Euclid Avenue 
Cleveland, OH 44195 
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TobraDex: 
(Tobramycin and Dexamethasone) 
Sterile Ophthalmic Suspension and Ointment 


DESCRIPTION: TOBRADEX® (Tobramycin and Dexamethasone) Ophthalmic 
Suspension and Ointment are sterile. multiple dose antibiotic and steroid 
combinations for topical ophthalmic use. 


INDICATIONS AND USAGE: TOBRADEX Ophthalmic Suspension and Ointment are 
indicated for steroid-responsive inflammatory ocular conditions for which a 
corticosteroid is indicated and where superficial bacterial ocular infection or a risk 
of bacterial ocular infection exists. 


CONTRAINDICATIONS: Epithelial herpes simplex keratitis (dendritic keratitis), 
vaccinia, varicella, and many other viral diseases of the cornea and conjunctiva. 
Mycobacterial infection of the eye. Fungal diseases of ocular structures. 
Hypersensitivity to a component of the medication. The use of this combination is 
always contraindicated after uncomplicated removal of a corneal foreign body. 


WARNINGS: NOT FOR INJECTION INTO THE EYE. Sensitivity to topically applied 
aminoglycosides may occur in some patients. If a sensitivity reaction does occur, 
discontinue use. Prolonged use of steroids may result in glaucoma, with damage 
to the optic nerve, defects in visual acuity and fields of vision, and posterior 
subcapsular cataract formation. Intraocular pressure should be routinely monitored 
even though it may be difficult in children and uncooperative patients. Prolonged 
use may suppress the host response and thus increase the hazard of secondary 
ocular infections. In those diseases causing thinning of the cornea or sclera, 
perforations have been known to occur with the use of topical steroids. In acute 
purulent conditions of the eye, steroids may mask infection or enhance existing 
infection. 


PRECAUTIONS: General. The possibility of fungal infections of the cornea should 
be considered after long-term steroid dosing. As with other antibiotic preparations, 
prolonged use may result in overgrowth of nonsusceptible organisms, including 
fungi. If superinfection occurs, appropriate therapy should be initiated. When 
multiple prescriptions are required, or whenever clinical judgement dictates, the 
patient should be examined with the aid of magnification, such as slit lamp 
biomicroscopy and, where appropriate, fluorescein staining. 


Information For Patients: Do not touch dropper or tube tip to any surface, as 
this may contaminate the contents. 


Carcinogenesis, Mutagenesis, Impairment of Fertility. No studies have been 
conducted to evaluate the carcinogenic or mutagenic potential. No impairment of 
fertility was noted in studies of subcutaneous tobramycin in rats at doses of 50 
and 100 mg/kg/day. 


Pregnancy Category C. Corticosteroids have been found to be teratogenic in 
animal studies. Ocular administration of 0.1% dexamethasone resulted in 15.6% 
and 32.3% incidence of fetal anomalies in two groups of pregnant rabbits. Fetal 
growth retardation and increased mortality rates have been observed in rats with 
chronic dexamethasone therapy. Reproduction studies have been performed in 
rats and rabbits with tobramycin at doses up to 100 mg/kg/day parenterally and 
have revealed no evidence of impaired fertility or harm to the fetus. There are no 
adequate and well controlled studies in pregnant women. TOBRADEX Ophthalmic 
Suspension and Ointment should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 


Nursing Mothers. It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, a decision should be considered 
to discontinue nursing temporarily while using TOBRADEX Ophthalmic Suspension 
or Ointment. 


Pediatric Use: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS: Adverse reactions have occurred with steroid/anti- 
infective combination drugs which can be attributed to the steroid component, the 
anti-infective component, or the combination. Exact incidence figures are not 
available. The most frequent adverse reactions to topical ocular tobramycin 
(TOBREX®) are hypersensitivity and localized ocular toxicity, including lid itching 
and swelling, and conjunctival erythema. These reactions occur in less than 4% of 
patients. Similar reactions may occur with the topical use of other aminoglycoside 
antibiotics. Other adverse reactions have not been reported: however, if topical 
ocular tobramycin is administered concomitantly with systemic aminoglycoside 
antibiotics, care should be taken to monitor the total serum concentration. The 
reactions due to the steroid component are: elevation of intraocular pressure (IOP) 
with possible development of glaucoma, and infrequent optic nerve damage; 
posterior subcapsular cataract formation; and delayed wound healing. 


Secondary Infection. The development of secondary infection has occurred after 
use of combinations containing steroids and antimicrobials. Fungal infections of 
the cornea are particularly prone to develop coincidentally with long-term 
applications of steroids. The possibility of fungal invasion must be considered in 
any persistent corneal ulceration where steroid treatment has been used. 
Secondary bacterial ocular infection following suppression of host responses also 


Occurs. 
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Times change. Therapies change. For steroid-responsive 
ocular inflammation with superficial bacterial infection, 
today's choice is TOBRADEX”. 


TOBRADEX combines the anti-inflammatory activity of 


dexamethasone with the broad spectrum anti-bacterial coverage 
of tobramycin. It's today's most popular ocular combination... 


a sign of the times. 







TOBRADEX 
Combination Therapy for Today. 


TobraDex’ 


(tobramycin 0.3% and dexamethasone 0.1%) 
Sterile Ophthalmic Suspension and Ointment 





© 1992 Alcon Laboratories Inc. 


Please see brief summary of prescribing information on adjacent page. 
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Seven Grea 
Offer Your Patien 








Ls it really possible to have i 2 e Better 
exciting news about a nutritional Zinc Absorption 
supplement? In case you haven't read about it yet, we 
Yes, it is. thought you’d want to know that the Zinc 


Introducing the new ICAPS Plus® Acetate in ICAPS Plus® has proven to be 
and seven great reasons to offer your much better absorbed than the Zinc 


patients the best value. Oxide incorporated into Ocuvite.' 
1 s 20% More 
Beta Carotene re 
Important new features such as 20 per- s 
cent more Beta Carotene separate Zinc Oxide -PG 


ICAPS Plus® from average supplements 
and provide your patients with 
better value. "Eine Onide Atop 





5 hr 30 min 


By including a better absorbed Zinc, 
less becomes more! 





3. Comparably 
Priced 
In addition, you might be interested 
(and pleasantly surprised) 
to discover that comparable 
sizes of ICAPS Plus® and 
Ocuvite are actually priced 
similarly at the wholesale 
level.’ 


‘ 
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ICAPS Plus® has an improved 
shape and a new coating to 
ease swallowing. 
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` 
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ICAPS Plus Ocuvite 
The average wholesale price for a 60-tablet bottle is 
roughly the same. (ICAPS Plus® is slightly lower. )° 





Reasons Tu 
» Ihe Best Value. 


4. Over Three 7, Available ina 
1mos the VANN C Growing Number of 
Pharmacies 
Our newly enlarged retail network 
means ICAPS Sead has better 
availability 
through 
more phar- 
ICAPS Plus Ocuvite macies and 
Cee ee chain drug 
stores than 
ever before. 





5. Two Times 
the vitamin = 





Call 1.800.344.2020 today for your 
free professional samples. 





ICAPS Plus Ocuvite 


Your patients will appreciate 
the higher levels of Vitamin E. a 5 


6. Lower 
Daily Intake 4 
Because we've increased the levels of n 
several ingredients in ICAPS Plus”, The Better Value. 4 
we've lowered the recommended daily | LAHAYE 
intake by one-half — something your ASAE ACRE ET NR 
patients will genuinely appreciate. 1.800.344.2020 


1. Data on file. Available on request. 
9 Raced an AWP Rad Rant 1009 R. . 





trek GMT-10 GLAUCOMA MECHANICAL TREPHI! 


For Internal Sclerectomy 


The GMT-10 Trabecuphine™-an automated = No incisions are required in the episclera and 

microtrephine— makes it possible to perform full- conjunctiva overlying the fistula. 

thickness glaucoma filtering operations safely from 
a 


within the anterior ch amber. Simple, rapid, inexpensive ... the trek GMT-10 


glaucoma mechanical trephine. 


= A single limbal incision provides access to one or 


at oe For more information call 1-800-433-8197. 
multiple filtering sites. 


= The internal approach %s'rapid-the entire procedure Please see us at booths 713, 715, and 717 at the ASCRS. 


takes only minutes. 
Jj ESCALON fi 


A STEP UP IN OPHTHALMICS™ 
Brown RH, Lynch MG. Ab interno filtering surgery: Internal sclerectom) trek, a subsidiary of Escalon Ophthalmics 
with the trabecuphine. Ophthalmol Clin N Amer 1:199-207, 1988. Post Office Box B, 820 Swan Drive 


Mukwonago, Wisconsin 53149 
© 1992 Escalon Ophthalmics Inc 





BSS PLUS 


Sterile Intraocular Irrigating Solution 


(Balanced Salt Solution Enriched with Bicarbonate, Dextrose, 
and Glutathione) 


Optimal perfusion diet 
for preserving endothelial health and integrity 


Only BSS PLUS solution delivers a complete 
aaieocutar dag cates diet 





RATTAN acii diet — Complete perfusion diet — 

Human cornea following 2 hours of The effect of BSS PLUS solution on 

in vitro endothelial perfusion with human corneal endothelium after 

BSS solution. Marked swelling of 2 hours of in vitro perfusion. The result 
endothelial cells is apparent. is a smooth endothelium with intact 
SEM magnification 1000x.' junctions. SEM magnification 1000x.’ 


Note: It is estimated that up to 81⁄2 hours are 
required for a reforming solution to be repk aced 
by normal aqueous humor in the postop eye.” 


= A medium without equal for generating crystal clear corneas 
during and after surgery 


m A unique and complete biological diet, containing: 

— five essential tons 

— sodium bicarbonate for optimal endothelial pump function 
and nutrient transport 

- dextrose, an energy source for cell metabolism and 
transparent corneas 

~ oxidized glutathione for protection against surgically 
induced oxidative stress 


m Optimal pH and osmolality fi 





References 
1. Edelhauser HF. Intraocular irrigating solutions. In: Lamberts DW, Potter DE, eds. Clinical Ophthalmic 
‘macology. Boston, Mass: Little, Brown, 1987:431-444. 
2. McDermott ML, et. al. Ophthalmic Irrigants: A Current Review and Update. Ophthalmic Surgery: 
October 1988, Vol. 19, No. 10:724-733. 
Innovation Please see = bia fummary of prescribing information on the next page. 
Without Alcon Surgical, Inc., 6201 South Freeway 
Compromise Fort Worth, TX 761 134 
` 1-800-TO -ALCON (1-800-862-5266) | 
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BSS PLUS® 500 mL 
BRIEF SUMMARY 
Based on 5/90 Insert 
DESCRIPTION: BSS PLUS@ is a sterile intraocular irrigating solution 
for use during all intraocular surgical procedures, even those requiring 
a relatively long intraocular perfusion time (e.g., pars plana vitrectomy, 
phacoemulsification, extracapsular cataract extraction/lens aspiration, 
anterior segment reconstruction, etc). 
The solution does not contain a preservative and should be prepared 
just prior to use in surgery. 
Part I: A sterile 480 mL solution in a 500 mL single-dose bottle to 
which the Part Il concentrate is added. Each mL of Part | contains: 
Sodium Chloride 7.44 mg, Potassium Chloride 0.395 mg, Dibasic 
Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for 
Injection. DM-00 
Part Il: A sterile concentrate in a 20 mL single-dose vial for addition 
to Part |. Each mL of Part Il contains: Calcium Chloride Dihydrate 
3.85 mg, Magnesium Chloride Hexahydrate 5 mg, Dextrose 23 mg, 
Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, in Water for 
Injection. DM-00 
After addition of BSS PLUS Part II to the Part | bottle, each mL of the 
reconstituted product contains: Sodium Chloride 7.14 mg, Potassium 
Chloride 0.38 mg, Calcium Chloride Dihydrate 0.154 mg, Magnesium 
Chloride Hexahydrate 0.2 mg, Dibasic Sodium Phosphate 0.42 mg, 
Sodium Bicarbonate 2.1 mg, Dextrose 0.92 mg, Glutathione Disulfide 
(Oxidized Glutathione) 0.184 mg, Hydrochloric Acid and/or Sodium 
Hydroxide (to adjust pH), in Water for Injection. 
The reconstituted product has a pH of approximately 7.4. Osmolality 
is approximately 305 mOsm/kg. 


CONTRAINDICATIONS: There are no specific contraindications to the 
use of BSS PLUS, however, contraindications for the surgical procedure 
during which BSS PLUS is to be used should be strictly adhered to. 


WARNINGS: For IRRIGATION during ophthalmic surgery only. BSS PLUS 
is NOT for injection or intravenous infusion. 


PRECAUTIONS: DO NOT USE BSS PLUS UNTIL RECONSTITUTED. Do 
not use Part | if it does not contain a vacuum. Do not use additives 
other than Part Il. Do not use if the reconstituted solution is discolored 
or contains a precipitate. SINCE BSS PLUS IS INTENDED FOR INTRA- 
OCULAR IRRIGATION, IT DOES NOT CONTAIN A PRESERVATIVE AND, 
THEREFORE, SHOULD NOT BE USED FOR MORE THAN ONE PATIENT. 
DISCARD ANY UNUSED PORTION SIX HOURS AFTER PREPARATION. 
Studies suggest that intraocular irrigating solutions which are iso- 
osmotic with normal aqueous fluids should be used with caution in 
diabetic patients undergoing vitrectomy since intraoperative lens 
changes have been observed. 

There have been reports of corneal clouding or edema following ocular 
surgery in which BSS PLUS was used as an irrigating solution. As 
in all surgical procedures, appropriate measures should be taken to 
minimize trauma to the cornea and other ocular tissues. 


ADVERSE REACTIONS: Postoperative inflammatory reactions as well 
as incidents of corneal edema and corneal decompensation have been 
reported. Their relationship to the use of BSS PLUS has not been 
established. 

OVERDOSAGE: The solution has no pharmacological action and thus 
has no potential for overdosage. However, as with any intraocular surgical 
procedure, the duration of intraocular manipulation should be kept to 
a minimum. 


U.S. Patents Nos. 4,443,432 and 4,550,022 


® 
Alcon 
SURGICAL 
Alcon Surgical, Inc. 
Fort Worth, Texas 76134 USA 





AJO 


WE 


HAVE 
THE 


RIGHT 
ANSWER 


Advertisers who want 
to place their print ads 
in a quality publication 
ask the question: “Is 
your circulation 
audited?” 

Werre very proud to 
answer “Yes.” 

We are a member of 
the Audit Bureau of 
Circulations because 
we share ABC’s belief 
that circulation audits 
are an essential assur- 
ance of value. 

ABC is the premier 
circulation auditing 
Organization in the 
world, and has been 
since 1914. Each year, 
ABC auditors test and 
verify that our circula- 
tion figures are facts, 
not claims. An ABC 
audit is the sign of a 
sound investment for 
advertisers. 

Not all publications 
are audited, but they 
Should be. Because 
when advertisers ask 
“Is your circulation 
audited?” there's only 
one answer. 

“Yes.” 
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The first fluoroquinolone for both bacterial conjunctivitis and corneal ulcer 


(ciprofloxacin HCI) 0.3% as Base 
Sterile Ophthalmic Solution 


Rapid killing action for 
important ocular pathogens 

















(ciprofloxacin HCI) 0.3% as Base 
Sterile Ophthalmic Solution 


Rapid killing action for 
important ocular pathogens 








Cas mM ae C pati 


Rapid resolution of ocular infections 








A broad spectrum of activity against important ocular pathogens 





THE FIRST OF A STRONG NEW CLASS 





Powerful enough to achieve 
impressive results for bacterial 
conjunctivitis after only 7 days 


Frequently Isolated Causative Patients with 


CILOXAN is microbiologically Organisms Complete 
and clinically effective in Eradication 
lessening the intensity and Staphylococcus aureus 78% 
shortening the duration of Staphylococcus epidermidis 76% 
bacterial conjunctivitis. Streptococcus pneumoniae 75% 





After only 3 days of therapy, 
63% of corneal ulcers were 
completely re-epithelialized 


Percent of corneal ulcers with complete re-epithelialization over time (n=148) 
100 








% of ulcers 
on 
O 





>16 


7 
Days of therapy 


THE POWER TO SUCCEED AS SINGLE-AGENT THERAPY 


Clinical success for corneal ulcer patients was achieved using CILOXAN as 
single-agent therapy, without any fortified, systemic, or subconjunctival 
injections or other topical therapy. In clinical trials, resolution of bacterial 
infection and complete corneal re-epithelialization were achieved in 92% of 
patients with single-agent CILOXAN therapy. 


THE FIRST OF A STRONG NEW CLASS 





Broad spectrum coverage 
and potent in vitro activity 


CILOXAN is effective against CILOXAN is active against these 
these important ocular pathogens organisms in vitro’: 
Clinically and in vitro: 





Important Ocular Pathogens = MICs0(11g/mL) Important Ocular Pathogens MICə(ug/mL) 


Pseudomonas aeruginosa 0.72 Hemophilus influenzae 0.05 
Serratia marcescens 0.45 Acinetobacter calcoaceticus 0.54 
Staphylococcus aureus 0.70 Chlamydia trachomatis 1.00 
Staphylococcus epidermidis 0.40 Citrobacter species 0.22 
Streptococcus pneumoniae 2.60 Enterobacter species 0.27 
Streptococcus (Viridans Group) 1.60 Escherichia coli 0.12 
Klebsiella pneumoniae 0.85 
Mycobacterium tuberculosis 0.74 
Neisseria species 0.01 
Proteus species 0.05 


“The clinical significance of these in vitro data is unknown. 


CIPROFLOXACIN HAS EXHIBITED A 
LOW FREQUENCY OF RESISTANCE 
CILOXAN destroys bacteria differently through inhibition of the DNA gyrase. Only 
chromosomal mutation has been identified as a possible cause of bacterial resistance. 


CILOXAN does not cross-react with other types of antimicrobial agents such as beta-lactams 
or aminoglycosides, so organisms resistant to these drugs may be susceptible to CILOXAN. 


THE CILOXAN DIFFERENCE 







Spectrum, power, and speed are enhanced Ca Lp . 
by a difference in chemical structure. A 
CILOXAN is truly unique in its chemical À A 
structure. CILOXAN is the only fluoro- M AXA 
quinolone with a cyclopropyl group which r N 

increases the overall potency of the drug. 


N 


- wa 





Rapid killing action for 
important ocular pathogens 


Please see brief summary of 
prescribing information on 
the next page. 
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(ciprofloxacin HCI) 0.3% as Base 
Sterile Ophthalmic Solution 


©1991 Alcon Laboratories, Inc. 








DESCRIPTION: CILOXAN™ (Ciprofloxacin HCI) Ophthalmic Solution is 
asynthetic, sterile, multiple dose, antimicrobial for topical ophthalmic use. 


INDICATIONS AND USAGE: CILOXAN™ Ophthalmic Solution is indi- 
cated for the treatment of infections caused by susceptible strains of 
the designated microorganisms in the conditions listed below: 

Corneal Ulcers: Pseudomonas aeruginosa 

Serratia marcescens* 

Staphylococcus aureus 

Staphylococcus epidermidis 

Streptococcus pneumoniae 

Streptococcus (Viridans Group)’ 

Staphylococcus aureus 

Staphylococcus epidermidis 

Streptococcus pneumoniae” 

“Efficacy for this organism was studied in fewer than 10 infections. 


CONTRAINDICATIONS: A history of hypersensitivity to ciprofloxacin or 
any other component of the medication is a contraindication to its use. 
A history of hypersensitivity to other quinolones may also contraindi- 
cate the use of ciprofloxacin. 


WARNINGS: NOT FOR INJECTION INTO THE EYE. 
Serious and occasionally fatal hypersensitivity (anaphylactic) reac- 
tions, some following the first dose, have been reported in patients 
receiving systemic quinolone therapy. Some reactions were accompa- 
nied by cardiovascular collapse, loss of consciousness, tingling, pha- 
ryngeal or facial edema, dyspnea, urticaria, and itching. 
Only a few patients had a history of hypersensitivity reac- 
tions. Serious anaphylactic reactions require immediate 
emergency treatment with epinephrine and other resus- 
citation measures, including oxygen, intravenous fluids, 
intravenous antihistamines, corticosteroids, pressor 
amines, and airway management, as clinically indicated. 


PRECAUTIONS: 

General: As with other antibacterial preparations, pro- 
longed use of ciprofloxacin may result in overgrowth of 
nonsusceptible organisms, including fungi. If superinfec- 
tion occurs, appropriate therapy should be initiated. 
Whenever clinical judgment dictates, the patient should 
be examined with the aid of magnification, such as slit 
lamp biomicroscopy and, where appropriate, fluorescein 
staining. 

Ciprofloxacin should be discontinued at the first 
appearance of a skin rash or any other sign of hypersen- 
sitivity reaction. 

In clinical studies of patients with bacterial corneal ulcer, a whit 
crystalline precipitate located in the superficial portion of the corneal 
defect was observed in 35 (16.6%) of 210 patients. The onset of the pre- 
cipitate was within 24 hours to 7 days after starting therapy. In one 
patient, the precipitate was immediately irrigated out upon its appear- 
ance. In 17 patients, resolution of the precipitate was seen in 1 to 8 days 
(seven within the first 24-72 hours), in five patients, resolution was 
noted in 10-13 days. In nine patients, exact resolution days were unavail- 
able; however, at follow-up examinations; 18-44 days after onset of the 
event, complete resolution of the precipitate was noted. In three 
patients, outcome information was unavailable. The precipitate did not 
preclude continued use of ciprofloxacin, nor did it adversely affect the 
clinical course of the ulcer or visual outcome. (SEE ADVERSE 
REACTIONS). 


Drug Interactions: Specific drug interaction studies have not been 
conducted with ophthalmic ciprofloxacin. However, the systemic admin- 
istration of some quinolones has been shown to elevate plasma con- 
centrations of theophylline, interfere with the metabolism of caffeine, 
enhances the effects of the oral anticoagulant, warfarin, and its deriva- 
tives and has been associated with transient elevations in serum creati- 
nine in patients receiving cyclosporine concomitantly. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Eight in vitro 


mutagenicity tests have been conducted with ciprofloxacin and the test 
results are listed below: 


Conjunctivitis: 
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(ciprofloxacin HC!) 0.3% as Base 
sterile Ophthalmic Solution 


Salmonella/Microsome Test (Negative) 

E. coli DNA Repair Assay (Negative) 

Mouse Lymphoma Cell Forward Mutation Assay (Positive) 
Chinese Hamster V79 Cell HGPRT Test (Negative) 

Syrian Hamster Embryo Cell Transformation Assay (Negative) 
Saccharomyces cerevisiae Point Mutation Assay (Negative) 
Saccharomyces cerevisiae Mitotic Crossover and Gene 
Conversion Assay (Negative) 

Rat Hepatocyte DNA Repair Assay (Positive) 


Thus, two of the eight tests were positive, but the results of the following 
three in vivo test systems gave negative results: 


Rat Hepatocyte DNA Repair Assay 
Micronucleus Test (Mice) 
Dominant Lethal Test (Mice) 


Long term carcinogenicity studies in mice and rats have been com- 
pleted. After daily oral dosing for up to two years, there is no evidence 
that ciprofloxacin had any carcinogenic or tumorigenic effects in these 
species. 

Pregnancy-Pregnancy Category C: Reproduction studies have been 
performed in rats and mice at doses up to six times the usual daily 
human oral dose and have revealed no evidence of impaired fertility or 
harm to the fetus due to ciprofloxacin. In rabbits, as with most antimicro- 
bial agents, ciprofloxacin (30 and 100 mg/kg orally) produced gastroin- 
testinal disturbances resulting in maternal weight loss and an increased 
incidence of abortion. No teratogenicity was observed at 
either dose. After intravenous administration, at doses up 
to 20 mg/kg, no maternal toxicity was produced and no 
embryotoxicity or teratogenicity was observed. There 
are no adequate and well controlled studies in pregnant 
women. CILOXAN™ Ophthalmic Solution should be 
used during pregnancy only if the potential benefit justi- 
fies the potential risk to the fetus. 


Nursing Mothers: It is not known whether topically 
applied ciprofloxacin is excreted in human milk; however, 
it is Known that orally administered ciprofloxacin is 
excreted in the milk of lactating rats and oral ciprofloxacin 
has been reported in human breast milk after a single 
500 mg dose. Caution should be exercised when 
CILOXAN™ Ophthalmic Solution is administered to a 
nursing mother. 


Pediatric Use: Safety and effectiveness in children 
Be” below the age of 12 have not been established. Although 

l ciprofloxacin and other quinolones cause arthropathy in 
immature animals after oral administration, topical ocular administration 
of ciprofloxacin to immature animals did not cause any arthropathy and 
there is no evidence that the ophthalmic dosage form has any effect on 
the weight bearing joints. 


ADVERSE REACTIONS: 

The most frequently reported drug related adverse reaction was local 
burning or discomfort. In corneal ulcer studies with frequent administra- 
tion of the drug, white crystalline precipitates were seen in approxi- 
mately 17% of patients (SEE PRECAUTIONS). Other reactions 
occurring in less than 10% of patients included lid margin crusting, crys- 
tals/scales, foreign body sensation, itching, conjunctival hyperemia and 
a bad taste following instillation. Additional events occurring in less than 
1% of patients included corneal staining, keratopathy/keratitis, allergic 
reactions, lid edema, tearing, photophobia, corneal infiltrates, nausea 
and decreased vision. 

OVERDOSAGE: A topical overdose of CILOXAN™ Ophthalmic Solu- 
tion may be flushed from the eye(s) with warm tap water. 

ANIMAL PHARMACOLOGY: Ciprofloxacin and related drugs have 
been shown to cause arthropathy in immature animals of most species 
tested following oral administration. However, a one-month topical ocu- 
lar study using immature Beagle dogs did not demonstrate any articular 
lesions. 

U.S. Patent No. 4,670,444 
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CHECK LIST FOR AUTHORS OF ARTICLES AND LETTERS IN THE JOURNAL 


Double space between lines of title page, text, references, tables 
Double space everything. Never single space 

8 1/2” X 11” white paper 

1 1/2” margin on all four sides 
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Torsional Diplopia After Transantral Orbital 


Decompression and Extraocular Muscle Surgery Associated 
With Graves’ Orbitopathy 





James A. Garrity, M.D., David D. Saggau, M.D., Colum A. Gorman, M.B., B.Ch., 
George B. Bartley, M.D., Vahab Fatourechi, M.D., Paul W. Hardwig, M.D., 
and John A. Dyer, M.D. 


Graves’ orbitopathy can be associated with 
horizontal, vertical, and torsional diplopia. 
Of 428 patients treated with transantral orbit- 
al decompression, 21 had incycloduction 
(mean, 12.8 degrees; range, 5 to 20 degrees) and 
five had excycloduction (mean, 12 degrees; 
range, 5 to 20 degrees). All 26 patients had had 
recessions of the medial or inferior rectus 
muscle (or both) before onset of torsional 
diplopia. Mean recession was 5.5 mm (range, 4 
to 10 mm) and 5.3 mm (range, 2 to 10 mm) of 
medial rectus muscle and inferior rectus mus- 
cle, respectively. An A pattern was often asso- 
ciated with the condition. Superior oblique 
tenectomy and inferior oblique myectomy 
were performed most frequently for incyclo- 
duction and excycloduction, respectively. Su- 
perior oblique tenectomy induced a mean in- 
cycloduction decrease of 7.1 degrees (range, 0 
to 12 degrees). Exotropia in downgaze was 
decreased, and a small ipsilateral hyperdevia- 
tion was induced. Bilateral inferior oblique 
myectomy in one patient decreased excyclo- 
duction 10 degrees without inducing new de- 
viation. At follow-up (mean, 63.7 months) af- 
ter last strabismus operation, 15 patients with 
incycloduction and two with excycloduction 
had no diplopia. 


Prysicians WHO TREAT PATIENTS for Graves’ 
orbitopathy are familiar with horizontal or ver- 
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tical diplopia (or both) induced by restrictive 
extraocular myopathy. Torsional diplopia, per- 
ceived as tilting of visual images, is encoun- 
tered less frequently and may result from in- 
volvement of the oblique muscles or the vertical 
recti muscles. The superior and inferior recti 
muscles have a cycloduction function because 
of disparity between the visual axis of the globe 
and the anatomic axis of the orbit’ (Fig. 1). 

We treated 26 patients with torsional diplo- 
pia that developed after transantral orbital de- 
compression for Graves’ disease and studied 
the clinical features. 


Patients and Methods 


We identified 26 patients with symptomatic 
torsional diplopia from a group of 428 patients 
with Graves’ orbitopathy who had undergone 
transantral orbital decompression at the Mayo 
Clinic between November 1969 and May 1989. 
The analysis of the larger patient group is the 
subject of a separate report. Initial and follow- 
up ophthalmic examinations consisted of an 
ophthalmic history, visual acuity determina- 
tions, Krahn exophthalmometry, and slit-lamp 
and ophthalmoscopic examinations. Ocular 
ductions were recorded and deviations were 
measured by either prism cover testing or Mad- 
dox rods. Some patients were also examined 
with Lancaster red-green screens. If torsional 
diplopia symptoms were present, a double 
Maddox rod was used.” Superior oblique mus- 
cle tenectomies were performed along the tem- 
poral aspect of the superior rectus muscle. Fol- 
low-up information was obtained when 
possible by reexamination, by correspondence 
with physicians, or by telephone report from 
the patient. 
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Fig. 1 (Garrity and associates). Vertical recti mus- 
cles have a cyclorotary function because of disparity 
(23 degrees) between the optical axis and the ana- 
tomic axis of the muscles. The superior recti muscles 
induce upward rotation, incycloduction, and adduc- 
tion; and the inferior recti muscles induce depres- 
sion, excycloduction, and adduction. 





Results 





Fourteen males and 12 females were included 
in the study. The mean age and standard devia- 
tion at diagnosis of hyperthyroidism was 44.7 
+ 13.5 years (range, 12 to 72 years). Mean age 
and standard deviation at onset of ocular symp- 
toms were 48.3 + 11.9 years (range, 24 to 71 
years). Three patients had never had hyperthy- 
roidism. Systemic corticosteroids had been ad- 
ministered to 14 patients at some point during 
the course of the disease. Also, corticosteroids 
had been administered to the retrobulbar area 
in three patients, and orbital radiotherapy had 
been given to two patients. Three patients had 
circumscribed myxedema. 

Two patients had previously undergone uni- 
lateral orbital decompression (a three-wall de- 
compression in one patient and a lateral decom- 
pression in the other). Four patients had 
undergone an operation for strabismus before 
transantral decompression. 


Indications for decompression were optic 
neuropathy (14 patients), severe orbital inflam- 
mation (seven patients), reduction of excessive 
proptosis before operation on an extraocular 
muscle (four patients), and cosmesis (one pa- 
tient). 

The mean readings on Krahn exophthalmom- 
etry preoperatively were 25.6 + 2.9 mm (range, 
21 to 33 mm) for the right eye and 25.8 + 3.0 
mm (range, 19 to 33 mm) for the left eye. There 
were six eyes with papilledema and eight eyes 
with choroidal folds. Postoperatively, Krahn 
exophthalmometry measurements averaged 
20.1+ 3.2 mm (range, 16 to 28 mm) for the 
right eye, and 21.2 + 3.6 mm (range, 15 to 31 
mm) for the left eye. 

Development of torsional diplopia—The num- 
ber of strabismus operations performed before 
onset of torsional diplopia and operations per- 
formed to correct torsional diplopia are listed in 
Table 1. The patients with incycloduction and 
excycloduction and outcome are indicated in 
Table 2. No patient had torsional diplopia be- 
fore orbital decompression, but 15 patients had 
antecedent horizontal or vertical diplopia (or 
both) all or most of the time. All patients had 
undergone transantral orbital decompression 
and at least one operation for strabismus before 
onset of torsional diplopia. Torsional diplopia 
(incycloduction) developed in two patients im- 
mediately after orbital decompression. The re- 
maining patients all had continuous horizontal 
or vertical diplopia (or both) after orbital de- 
compression that was treated with recession of 
the medial rectus muscle or inferior rectus mus- 
cle (or both). Twenty-three patients had 44 
medial rectus muscle recessions (mean, 5.5 
mm; range, 4 to 10 mm) and 23 patients had 46 
inferior rectus muscle recessions (mean, 5.3 
mm; range, 2 to 10 mm) during the initial 
strabismus operations after decompression. 
Sixteen of the medial rectus muscle recessions 
(eight patients) included simultaneous upward 
transposition up to one muscle width to treat 
the A pattern. The mean recession was 5.5 mm 
(range, 4.5 to 8 mm). This subgroup also had 13 
inferior rectus muscle recessions (mean, 4.8 
mm; range, 2 to 7 mm). 

Of the 26 patients with torsional diplopia, 21 
had incycloduction (mean, 12.8 degrees; range, 
5 to 20 degrees) and five had excycloduction 
(mean, 12.0 degrees; range, 5 to 20 degrees) 
(Table 2). Torsional diplopia developed in most 
of these patients after one or two strabismus 
operations. Of the 12 patients in whom torsion- 
al diplopia developed after one operation, ten 
had recessions of both medial recti muscles and 
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both inferior recti muscles. The patient with 
excycloduction in this group also had recession 
of both medial recti muscles and both inferior 
recti muscles. 

Torsional diplopia developed in five patients 
(incycloduction in four and excycloduction in 
one) after two strabismus operations. In one of 
the patients, there was onset of incycloduction 
after advancements of previously recessed me- 
dial and inferior recti muscles. In the other 
patient, there was onset of incycloduction after 
lateral rectus muscle resections were performed 
bilaterally for residual esotropia after bilateral 
medial rectus muscle recessions with upward 
transposition to treat A pattern esotropia. The 
details about the remaining patients, all of 
whom had onset of torsional diplopia after at 
least three previous strabismus operations, are 
given in Table 1. 

Treatment for torsional diplopia—The initial 
treatment for torsional diplopia and coexistent 
ocular deviations in 25 patients usually includ- 
ed operation on multiple muscles. 

The most frequent treatment for incycloduc- 
tion was superior oblique muscle tenectomy. By 
definition, this is an ungraded procedure; how- 
ever, on the basis of seven isolated superior 
oblique muscle tenectomies, the mean decrease 
in incycloduction was 7.1 degrees (range, 0 to 
12 degrees). The exotropia in downgaze was 
decreased a mean of 9.6 prism diopters (range, 
0 to 18 prism diopters). An ipsilateral hyperde- 
viation for distance (mean, 2 prism diopters; 
range, 0 to 4 prism diopters) and for near 
fixation (mean, 4.4 prism diopters; range, 0 to 
14 prism diopters) was induced. 

Two isolated bilateral superior oblique mus- 
cle tenectomies were performed. One proce- 
dure induced no detectable difference between 
the preoperative and postoperative Maddox rod 
measurements. This patient’s condition im- 
proved after the medial recti muscles were re- 
positioned downward. The other patient had a 
5-degree decrease in incycloduction, but the 
other measurements were unchanged. Howev- 
er, after the medial recti muscles were reposi- 
tioned downward, the 15-degree incycloduc- 
tion was eliminated. The patient now has no 
diplopia. 

Inferior oblique muscle myectomies were per- 
formed in all five patients with excycloduction. 
An isolated inferior oblique muscle myectomy 
was performed in one patient, but there was no 
change between the preoperative and postoper- 
ative Maddox rod measurements. Another pa- 
tient (Case 12, Table 1) underwent myectomy of 
the inferior oblique muscle bilaterally, which 


eliminated 10 degrees of excycloduction with- 
out inducing any new ocular deviation. Myecto- 
mies were undertaken in combination with oth- 
er procedures in the other patients, but the 
effect could not be determined. 

Follow-up data—At latest follow-up (mean 
and standard deviation, 63.7 + 52 months; 
range, six to 139 months) after the last strabis- 
mus operation, 15 of 21 patients with incyclo- 
duction had no diplopia. One patient was never 
surgically treated for incycloduction, but was 
symptomatic only in downgaze. He was pre- 
scribed 4-diopter base-down prisms in each 
lens of a separate pair of reading glasses. He is 
asymptomatic. 





Case Reports 





Case 1 

Incycloduction (surgical management)—A 53- 
year-old man with hyperthyroidism was treated 
with radioactive iodine in 1973. Severe conges- 
tive orbitopathy and diplopia developed two 
years after treatment. A bilateral transantral 
orbital decompression was performed for se- 
vere orbital congestion in 1976. Postoperative 
cover testing showed 40-prism diopter esotro- 
pia at distance and near fixation. The medial 
recti muscles and inferior recti muscles were 
severely restricted. Each medial rectus muscle 
was recessed 5.5 mm, and each inferior rectus 
muscle was recessed 7 mm. Additionally, a 
marginal myotomy was performed on each re- 
cessed muscle. The patient was lost to follow- 
up for 13 years. (In the interim the patient 
occluded the left eye to prevent diplopia.) At 
follow-up in 1989, 14-prism diopter esotropia 
and 3-prism diopter right hypertropia for dis- 
tance and 8-prism diopter right hypertropia at 
near fixation were recorded. Because of torsion- 
al symptoms, a double Maddox rod test was 
performed, which showed 15-degree left incy- 
cloduction at distance and near fixation. Ocular 
rotations were moderately restricted in all di- 
rections except adduction. A 6-mm resection 
was performed on the left lateral rectus muscle 
in conjunction with a tenectomy of the left 
superior oblique muscle. Follow-up examina- 
tion at six weeks disclosed 2-prism diopter 
esophoria and 1-prism diopter left hyperphoria 
for distance. Results at near fixation were 8- 
prism diopter exophoria and 1-prism diopter 
left hyperphoria. There was no diplopia; the 
torsional symptoms had resolved. 

Comment—Resection of the lateral rectus 
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TABLE 1 
OPERATIONS TO CORRECT TORSIONAL DIPLOPIA 


——_--———————————————— eee 


NO. OF 
STRABISMUS 
eee INFERIOR RECTUS MEDIAL RECTUS 
CASE OF TORSIONAL sg ime it age ee: 1. T A 
NO. DIPLOPIA STRENGTHEN WEAKEN STRENGTHEN WEAKEN 
1 1 — Bilateral* = Bilateral* 
2 1 — Unilateral*t — — 
3 1 Unilateral Bilateral,* bilateral — Bilateral,* unilateral 
4 1 Unilateral Bilateral,* unilateral — Bilateral* 
5 1 — Bilateral,* bilateral o Bilateral* 
6 1 Unilateral Unilateral* — Bilateral* 
7 1 -— Bilateral* — Bilateral* 
8 1 — Bilateral* — Bilateral,* bilateral* 
9 1 Unilateral Bilateral* — Bilateral* 
10 1 — Bilateral* — Bilateral* 
11 1 Unilateral Bilateral* — Bilateral* 
12 1 — Bilateral* — Bilateral* 
13 2 Unilateral* Unilateral,*t unilateral, * — — 
unilateral 
14 2 — Unilateral,*t unilateral, * — — 
unilateral 
15 2 Unilateral* Bilateral* Unilateral* Bilateral* 
16 2 — Bilateral,* bilateral* — Bilateral,* bilateral* 
ty 2 — — -— Bilateral* 
18 3 Bilateral Unilateral,* bilateral* — Bilateral* 
19 3 -— Unilateral,*t unilateral*t -= Unilateral*t 
20 3 -—- Bilateral,* bilateral, * — Bilateral,* bilateral, * 
unilateral* bilateral* 
21 4 Bilateral,* bilateral* Bilateral* Bilateral* Bilateral* 
22 5 Unilateral* Unilateral,* unilateral, * Unilateral* Bilateral,* unilateral,* 
unilateral* unilateral, * 
unilateral 
23 5 Unilateral,* unilateral* Bilateral* -— Bilateral* 
24 6 Unilateral,* unilateral, * Bilateral* Unilateral,* Bilateral* 
unilateral* unilateral, * 
bilateral* 
25 6 Bilateral,* bilateral, * Bilateral,* unilateral — Bilateral* 
unilateral, 
unilateral 
26 7 Unilateral,* unilateral* Bilateral,* unilateral, * -— Bilateral* 


unilateral* 


—--—r————— eee eee 


“Strabismus operation before onset of torsional diplopia. 
‘Strabismus operation before orbital decompression. 


muscle opposite the more restricted medial rec- 
tus muscle was chosen to correct the ‘‘diver- 
gence insufficiency.” No further operation on 
the medial recti muscles was deemed appropri- 
ate for fear of inducing a “convergence insuffi- 
ciency.” The superior oblique muscle tenecto- 
my eliminated the torsional symptoms and 
induced enough left hypertropia to match the 


preexisting right hypertropia. This effectively 
eliminated the vertical symptoms. 


Case 9 

Incycloduction (surgical management)—A 64- 
year-old woman had hyperthyroidism in Sep- 
tember 1983. After treatment with radioactive 
iodine, she had euthyroidism. Ocular symp- 
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TABLE 1 (Continued) 
OPERATIONS TO CORRECT TORSIONAL DIPLOPIA 





SUPERIOR RECTUS LATERAL RECTUS 


MUSCLE MUSCLE 

STRENGTHEN WEAKEN STRENGTHEN WEAKEN 
— — Unilateral — 
— — Unilateral — 
— Unilateral — — 
— Unilateral — — 
— Unilateral — — 
— — Bilateral — 
— = Unilateral — 

Unilateral, * — — — 

unilateral 
— Bilateral — — 
— Unilateral Bilateral* — 
— Unilateral,*t unilateral — — 
— Unilateral aa = 
— Bilateral* — — 
— Unilateral,* unilateral* — — 
— Unilateral,* unilateral Bilateral* Unilateral* 
— Bilateral,* unilateral — Bilateral* 
— Unilateral,* unilateral,* Bilateral* Unilateral* 
unilateral 
Unilateral Unilateral,* unilateral* — — 


INFERIOR OBLIQUE SUPERIOR OBLIQUE 


MUSCLE MUSCLE 
STRENGTHEN WEAKEN STRENGTHEN WEAKEN 
eae — — Unilateral 
aod — — Unilateral 
— z — Unilateral 
==, — — Unilateral 
= — — Unilateral, unilateral 
aa —_ — Unilateral, unilateral 
aad — — Unilateral 
= =e — Bilateral 
sak pan — Unilateral, bilateral 
Pas —_ — Unilateral, unilateral 
— Bilateral — — 
— Unilateral -— — 
= ‘eas — Unilateral 
R pen —_ Bilateral 
= sa — Unilateral 
= _ as Bilateral, unilateral 
— Unilateral*t — — 
EN — — Unilateral 
= = — Unilateral 
= z — Unilateral 
— Unilateral — ant 
— Unilateral Unilateral — 
— Unilateral — — 
i pean — Unilateral 
— Unilateral, * — Unilateral, unilateral 
unilateral, * 
unilateral* 


_--———e—————————————————————————————————— eee 


toms began at approximately the same time as 
the thyroid dysfunction and were progressive. 
By April 1984, continuous diplopia, severe or- 
bital congestion with pain, and bilateral vision 
loss were present. Examination showed bilater- 
al optic neuropathy, which cleared after bilater- 
al transantral orbital decompression. Postde- 
compression cover testing disclosed 30-prism 
diopter esotropia at distance and 15-prism di- 
opter esotropia at near fixation. She had a 


chin-up head posture. Intraoperatively, each 
medial rectus muscle was recessed (5.5 mm on 
the right and 6.5 mm on the left). Because of an 
A pattern, each muscle tendon was transposed 
upward one muscle width. The superior half of 
each medial rectus muscle was grossly swollen, 
while the inferior half was thin and fibrotic. 
Each inferior rectus muscle was recessed 5 mm. 
All four muscles were extremely tight to forced 
ductions while the patient was under general 


368 AMERICAN JOURNAL OF OPHTHALMOLOGY 


April, 1992 


llall Eee 


TABLE 2 
DEVELOPMENT OF INCYCLODUCTION OR EXCYCLODUCTION AND OUTCOME 
AFTER OPERATIONS TO CORRECT TORSIONAL DIPLOPIA 


—_—---——————————— ree EEE 


CASE NO. INCYCLODUCTION EXCYCLODUCTION OUTCOME 
1 Yes No No diplopia 
2 Yes No Diplopia 
3 Yes No Diplopia 
4 Yes No Diplopia 
5 Yes No No diplopia 
6 Yes No No diplopia 
7 Yes No No diplopia 
8 Yes No Diplopia 
9 Yes No No diplopia 

10 Yes No No diplopia 
11 Yes No No diplopia 
12 No Yes No diplopia 
13 No Yes Diplopia 

14 Yes No No diplopia 
15 Yes No No diplopia 
16 Yes No No diplopia 
17 Yes No Diplopia 

18 Yes No No diplopia 
19 Yes No No diplopia 
20 Yes No No diplopia 
21 Yes No No diplopia 
22 No Yes No diplopia 
23 No Yes Diplopia 

24 No Yes Diplopia 

25 Yes No No diplopia 
26 Yes No Diplopia 


TOTAL NO. OF 
OPERATIONS 


COMMENTS 


2 See text 


2 Torsional diplopia immediately after decompression; 
Superior oblique muscle tenectomy helped 


Each medial rectus muscle transposed upward 
Each medial rectus muscle transposed upward 
Each medial rectus muscle transposed upward 
Each medial rectus muscle transposed upward 
See text 

Each medial rectus muscle transposed upward 
See text 

See text 

Previous unilateral 3-wall decompression 


Each medial rectus muscle transposed upward 


MPmWWWOOANMNNHWYANYD WW Lf A WM 


Each medial rectus muscle transposed upward; 
later repositioned downward 


Previous lateral decompression; inferior rectus 
muscle recession with decompression 


Torsional diplopia immediately after decompression 


A 


Medial rectus muscle transposed upward 


O NOONA RA 


Disinsert superior rectus muscle and traction suture 
to hold eye down 





anesthesia. At four months postoperatively, 
cover testing showed 7-prism diopter left hy- 
pertropia at distance and 12-prism diopter left 
hypertropia at near fixation. The left inferior 
rectus muscle was advanced 3 mm, and at four 
months postoperatively, cover testing showed 
3-prism diopter left hypertropia in the distance. 
She was aware of torsional diplopia, which 
measured 17 degrees of incycloduction. A te- 
nectomy of the right superior oblique muscle 
was performed four months after the second 
strabismus operation and eliminated the left 
hypertropia in the distance but did not change 
the torsional diplopia. Because of persistent 
symptoms, a tenectomy of each superior 
oblique muscle was performed six months after 
the second procedure. When checked again at 


five months postoperatively, the incycloduction 
measured 10 degrees, and there was 15-prism 
diopter esotropia. Intraoperatively, each medi- 
al rectus muscle was displaced downward, and 
the torsional diplopia resolved postoperatively. 
The right lateral rectus muscle was resected 5 
mm four months after the medial rectus mus- 
cles were positioned downward, and the pa- 
tient subsequently has not had diplopia. 
Comment—The possible role of upward trans- 
position of the medial rectus muscles in devel- 
opment of torsional diplopia was appreciated in 
this case. Because superior oblique muscle te- 
nectomy was ineffective in this case, reposition- 
ing of the medial recti muscles was performed 
and the results were beneficial. The morpholog- 
ic characteristics of the medial rectus muscle 
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Medial rectus 






Bulbar conjunctiva 


poon Caruncula lacrimalis 


Fig. 2 (Garrity and associates). Right medial rectus 
muscle of patient with Graves’ orbitopathy. Notice 
unusual morphologic pattern of muscle: superior half 
is thickened and inferior half is thin, fibrotic, and 
extremely restricted. This pattern is not present in all 
patients with Graves’ orbitopathy. 


(thick superiorly and thin inferiorly) may be an 
important factor in the genesis of the A pattern 


(Fig. 2). 


Case 11 

Incycloduction (nonsurgical management) —A 
58-year-old man had hyperthyroidism and ver- 
tical diplopia, which were treated with antithy- 
roid drugs and prism. This treatment was effec- 
tive for 18 months. Vertical diplopia had 
progressed, and two years after treatment was 
initiated a compressive optic neuropathy devel- 
oped in the right eye, which normalized after 
bilateral transantral orbital decompression. 
Postoperatively, cover testing disclosed 22- 
prism diopter esotropia and 10-prism diopter 
left hypertropia at distance fixation and 16- 
prism diopter esotropia and 7-prism diopter left 
hypertropia at near fixation. Each inferior rec- 
tus muscle was extremely tight, and the globes 
could barely rotate above the horizontal mid- 
line. A chin-up head posture was also present. 
The medial recti muscles were mildly restricted. 
The right eye was believed to be more involved, 
and the medial rectus muscle and inferior rec- 
tus muscle were each recessed 5 mm. With use 
of the overhead operating-room light to adjust 
the left eye, a 5-mm recession of the medial 
rectus muscle and a 3-mm recession of the 
inferior rectus muscle were performed. While 
the patient was on the operating table, his gaze 
was virtually straight. At follow-up examina- 
tion six weeks postoperatively, he reported sin- 
gle vision at distance, but he could not read. 


Cover testing disclosed 2-prism diopter exo- 
phoria and 1-prism diopter right hypertropia in 
the distance. Results at near fixation were 25- 
prism diopter exotropia and 5-prism diopter 
right hypertropia. Specific inquiry into torsion- 
al symptoms led to double Maddox rod testing, 
results of which were normal at distance but 
disclosed 10-degree incycloduction at near fixa- 
tion. Four months after the initial strabismus 
operation, the right inferior rectus muscle was 
advanced 3 mm. Cover testing at six weeks 
postoperatively showed 9-prism diopter eso- 
phoria and 1-prism diopter right hypertropia 
for distance. At near fixation, 9-prism diopter 
exophoria was present. The incycloduction was 
unchanged. A separate pair of reading glasses 
with a 4-diopter base-down prism in each lens 
effectively treated the near-vision symptoms. 
No change was observed at last follow-up. 

Comment—Reading complaints persisted af- 
ter the initial strabismus operation despite cor- 
rection of the exotropia and hypertropia. Re- 
sults of a specific inquiry regarding torsional 
symptoms at near fixation were positive. We 
thought that advancing the right inferior rectus 
muscle would correct the right hypertropia and 
alleviate some of the torsional symptoms. Be- 
cause he was symptomatic only in the reading 
position, a separate pair of reading glasses with 
a 4-diopter base-down prism in each lens was 
prescribed. There was no need for additional 
treatment. 


Case 12 

Excycloduction (surgical management)—A 72- 
year-old man had hyperthyroidism because of 
Graves’ disease. The condition was treated with 
radioactive iodine. Intermittent vertical diplo- 
pia was observed five months later and was 
gradually progressive. Continuous vertical di- 
plopia and an associated optic neuropathy de- 
veloped six months after onset of orbitopathy. 
The optic neuropathy resolved after bilateral 
transantral orbital decompression. Cover test 
results six weeks after decompression were 19- 
prism diopter esotropia and 8-prism diopter 
right hypertropia at distance, and 8-prism diop- 
ter esotropia and 2-prism diopter right hyper- 
tropia at near fixation. Each medial rectus mus- 
cle was recessed 4 mm. The right inferior rectus 
muscle and the left inferior rectus muscle were 
recessed 4 and 4.5 mm, respectively. Postopera- 
tive examination at three months showed 9- 
prism diopter esotropia and 3-prism diopter 
right hypertropia at distance and orthophoria 
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at near fixation. Vague complaints about tilting 
led to double Maddox rod testing, which dis- 
closed 15-degree excycloduction. Examination 
three months later showed resolution of the 
horizontal and vertical diplopia but persistence 
of torsional symptoms. Cover testing showed 
1-prism diopter left hyperphoria, 5-prism diop- 
ter esophoria at distance, and 10-prism diopter 
exophoria at near fixation. Double Maddox rods 
showed 10-degree excycloduction. Ocular duc- 
tions demonstrated that each inferior rectus 
muscle was restricted, although the patient was 
able to rotate his eyes above the midline. Duc- 
tions in the field of the inferior oblique muscle 
appeared overactive. Myectomy of the inferior 
oblique muscle was performed bilaterally, and 
the torsional diplopia resolved postoperatively. 
Cover testing then showed 3-prism diopter eso- 
phoria at distance and 14-prism diopter exo- 
phoria and 1-prism diopter left hyperphoria at 
near fixation. Double Maddox rod testing was 
less than 3 degrees of excycloduction. 

Comment—We speculated that the restricted 
inferior rectus muscles made the inferior 
oblique muscles appear overactive. Because ex- 
cycloduction was the predominant complaint, 
we did not wish to weaken further the inferior 
rectus muscle, which would impair downgaze 
to a greater extent. Weakening the inferior 
oblique muscles by myectomy brought about 
resolution of the torsional diplopia without 
creating horizontal or vertical diplopia as a side 
effect. 


Discussion 


Diplopia associated with Graves’ orbitopathy 
can be a major source of morbidity. Although 
paretic diplopia is possible,’ restriction is the 
usual cause.’ Horizontal or vertical diplopia (or 
both) follow from involvement of the respective 
recti muscles. Torsional diplopia is less com- 
mon, and both oblique and rectus muscles, 
especially in the presence of an A pattern,’ may 
contribute to its genesis. 

Excycloduction caused by restriction of the 
inferior rectus muscle, which simultaneously 
depresses, adducts,and excycloducts,' may oc- 
cur spontaneously in patients with Graves’ or- 
bitopathy.’* Conversely, after orbital decom- 
pression or strabismus operation, we frequently 
observed incycloduction. 

At least four pathophysiologic factors should 


be considered relative to torsional diplopia. 
Orbital decompression affects the first three of 
the following factors: hypoglobus, globe reces- 
sion, inferior-medial prolapse of orbital tissue 
into the opened antral and ethmoidal sinuses, 
and the disparity between the orbital and visual 
axes. 

Hypoglobus after decompression®! may in- 
duce tension on the superior oblique muscle 
and tendon, which are suspended at the troch- 
lea. Incycloduction may result from this and 
from tension on a restricted superior rectus 
muscle (Fig. 3). Any situation that impairs 
downgaze—either an excessively weakened in- 
ferior rectus muscle or a severely restricted 
superior rectus muscle—may recruit the superi- 
or oblique muscle to assist with downgaze and 
induce incycloduction, especially in downgaze. 
The presence of globe retraction in downgaze is 
a clue to the existence of a restricted superior 
rectus muscle. 

Excessive proptosis reduction as a result of 
the orbital decompression could also lead to 
increased tension on the superior oblique ten- 
don and muscle; however, we were not able to 
make any correlations between the amount of 
proptosis reduction and the onset of torsional 
diplopia. 

Koornneef" elegantly demonstrated the exis- 
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Fig. 3 (Garrity and associates). After decompres- 
sion, the globe is repositioned downward inferome- 
dially. After the globe drops, incycloduction may be 
induced by tension on the superior oblique tendon 
where it is suspended from the trochlea and by a 
restricted superior rectus muscle. 


Vol. 113, No. 4 


Torsional Diplopia and Graves’ Orbitopathy 371 





tence of diaphanous orbital connective tissue 
septa. Postdecompression motility disturbanc- 
es undoubtedly develop when the orbital soft 
tissues prolapse into the opened antral and 
ethmoidal sinuses. Fells’*speculated that pro- 
lapse of orbital tissues into the opened sinuses 
induced esotropia. The esotropia can allow for 
enhanced action of the superior oblique mus- 
cle, which accentuates the A pattern. 

Disparity between the visual axis of the globe 
and the anatomic axis of the orbit accounts for 
the complex function of the vertical recti mus- 
cles. The excycloduction described by Cay- 
gill’ was associated with marked inferior rectus 
muscle restriction. The beneficial response in 
terms of torsional diplopia from inferior rectus 
muscle recession emphasizes the causal role of 
this muscle. It is not known why torsional 
diplopia does not develop in more patients with 
inferior rectus muscle restriction. 

Torsional diplopia may also develop in the 
setting of an A or V pattern.’ An A pattern is 
defined as a greater esodeviation in upgaze or 
greater exodeviation in downgaze that amounts 
to at least a 10-prism diopter difference be- 
tween upgaze and downgaze.’*In nonrestric- 
tive A patterns, an underacting lateral rectus 
muscle has been associated with A esodevia- 
tion and an underacting medial rectus muscle 
with an A exodeviation. Superior oblique mus- 
cle overactivity may also be seen in A patterns, 
typically an A exodeviation.""” 

Typically, pattern deviations associated with 
Graves’ orbitopathy are the A pattern.” Dyer” 
observed that in many patients with A esotro- 
pia who underwent medial rectus muscle reces- 
sions, the superior portion of the muscle was 
thick, swollen, and relatively loose. However, 
the inferior portion of the same muscle was 
extremely thin, fibrotic, and noticeably tighter. 
Intraoperative forced ductions felt tighter with 
upgaze, which may explain the increased eso- 
deviation in upgaze. 

Superior oblique muscle involvement may 
also induce an A exodeviation.”’* Functions of 
the superior oblique muscles include depres- 
sion, abduction, and incycloduction.' Condi- 
tions that induce impaired depression, such as 
a restricted superior rectus muscle or an exces- 
sively weakened inferior rectus muscle, or both, 
may allow the superior oblique muscle to as- 
sume more of a depressor function. A secon- 
dary effect of this is an A exodeviation and 
incycloduction, which may increase in down- 
gaze as more superior oblique muscle function 
is recruited. 


The A patterns that develop in patients with 
Graves’ orbitopathy after strabismus operations 
are generally A exodeviations.”"*” Most of 
our patients and those previously described 
had recessions of the medial recti muscles and 
inferior recti muscles. In downgaze, the medial 
rectus muscle adducts; thus, weakening of the 
medial rectus muscle contributes to an A exode- 
viation.®*! The inferior rectus muscle also ad- 
ducts and excycloducts. After a weakening pro- 
cedure, there may be a secondary exodeviation 
or incycloduction (or both) in downgaze.” 

Strabismus operations designed to correct an 
A pattern may also induce torsional diplopia. 
Metz and Schwartz” noticed incycloduction in 
patients with an A pattern treated with a mo- 
nocular operation consisting of upward trans- 
position of the medial rectus muscle and down- 
ward transposition of the lateral rectus muscle. 
Goldstein” performed similar procedures. Al- 
though there was no torsional diplopia in his 
series, most patients had poor vision in one eye, 
which may have prevented symptoms of tor- 
sional diplopia. Induced torsional diplopia ap- 
pears to be an uncommon problem when stra- 
bismus operations are used to treat nonrestric- 
tive A or V patterns. There seems to be no 
difference whether the operation is performed 
as a monocular procedure or a symmetric bilat- 
eral procedure.” Downward repositioning of 
medial recti muscles that previously had been 
transposed upward was performed in two of 
our patients. One of the patients had complete 
resolution of torsional diplopia, and the other 
had improvement. These outcomes suggested 
that transpositions can influence torsional di- 
plopia and, in some patients, should be consid- 
ered a potential source of torsional diplopia. 

V patterns and excycloduction were never as 
prominent as the A patterns and were not 
further examined in this study. 

Treatment for incycloduction should include 
weakening of the incycloductors (superior 
oblique muscle or superior rectus muscle) or 
advancing a previously recessed inferior rectus 
muscle. An ipsilateral hyperdeviation with 
measurements that correspond to a restricted 
superior rectus muscle, especially in combina- 
tion with incycloduction, should respond to 
recession of the superior rectus muscle." It is 
our impression that for similar measurements, 
correspondingly larger superior rectus muscle 
recessions are required to rotate a hypertropic 
eye downward compared to what is required to 
rotate a hypotropic eye upward after an inferior 
rectus muscle recession. For example, 4- to 
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5-mm recessions of the superior rectus muscle 
for 10- to 15-prism diopter measurements in 
the primary position are common. We did not 
notice a tendency for late overcorrections that 
might be seen after a 3- to 4-mm recession of a 
restricted inferior rectus muscle for a 15-prism 
diopter hypodeviation. We were not able to 
estimate from our series the effect of an isolated 
Superior rectus muscle recession on torsional 
diplopia. However, on the basis of a patient 
outside our series, we can state that a 4-mm 
recession of the superior rectus muscle alleviat- 
ed 10-prism diopter hypertropia and 8-degree 
incycloduction. 

If incycloduction is associated with a promi- 
nent A pattern, a tenectomy of the superior 
oblique muscle could be considered. A unilater- 
al procedure seems to be most effective for an 
incycloduction as great as 10 degrees, a hypo- 
deviation as great as 5 prism diopters (which 
may increase in downgaze), and an A pattern. 
Tenectomy of the superior oblique muscle is 
ungraded, and for this reason we tend to per- 
form unilateral procedures. If there is a large 
residual incycloduction or an initial incyclo- 
duction greater than 10 degrees, another proce- 
dure may be required because the average de- 
crease of incycloduction with a superior 
oblique tenectomy was 7.1 degrees. 

For incycloduction greater than 10 degrees 
and minimal, if any, associated vertical devia- 
tion, a 3- to 4-mm recession of the superior 
rectus muscle theoretically could be performed 
in combination with an ipsilateral superior 
oblique muscle tenectomy to enhance the tor- 
sional effect and to minimize the potential ver- 
tical effect of the tenectomy. 

Other options for treating incycloduction are 
advancement of a previously recessed inferior 
rectus muscle or prism treatment (or both). The 
decision to advance an inferior rectus muscle 
rather than to recess the superior rectus muscle 
can be made by noting the absence of globe 
retraction in downgaze. As Case 11 demon- 
strated, inferior rectus muscle advancement did 
not have much effect on the incycloduction. 
Base-down prism in each lens to avoid down- 
gaze was the most effective treatment for the 
patient. 

Treatment for excycloduction should be di- 
rected at weakening the excycloductors (inferi- 
or rectus muscle or inferior oblique muscle) or 
advancing a previously recessed superior rectus 
muscle. The relatively few examples of excyclo- 
duction in our series and the mixed results of 


treatment do not permit any firm conclusions or 
recommendations. However, Case 12 exempli- 
fied the benefits of primary inferior oblique 
muscle myectomies in an uncomplicated case of 
excycloduction. 

The experience gained from our series of 
patients and subsequent patients outside the 
series has made us more aware of torsional 
diplopia. This condition should be evaluated 
with an analysis of ocular ductions and ver- 
sions, prism cover testing in the cardinal posi- 
tions of gaze in addition to primary gaze at 
distance and near fixation, and double Maddox 
rod testing. Treatment should be directed at the 
appropriate cyclovertical muscles or horizontal 
muscles, if they had been transposed for an A 
pattern. 
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Supervoltage Orbital Radiotherapy in 36 Cases of Graves’ 


Disease 





William C. Lloyd III, M.D., and Charles R. Leone, Tiy M.D. 


Thirty-six patients who had clinically pro- 
gressive Graves’ dysthyroid orbitopathy were 
treated with supervoltage orbital radiothera- 
py. Twenty-three of the patients had discon- 
tinued the use of orally administered predni- 
sone after developing intolerable side effects. 
Medical contraindications prevented seven 
patients from receiving systemic corticoster- 
oid treatment. Six additional patients de- 
clined to take prednisone and chose orbital 
radiotherapy as their primary treatment. All 
patients were treated with one radiotherapy 
protocol wherein a 6 MV linear accelerator 
delivered 2,000 cGy to the midplane of both 
orbits in ten fractions. None of the 36 patients 
was treated with corticosteroids during the 
orbital radiotherapy treatment interval. We 
encountered three patients who failed to re- 
spond to orbital radiotherapy and required 
supplemental immunosuppression to arrest 
progression of Graves’ disease. The remaining 
33 patients experienced stabilization or clini- 
cal improvement of their condition. None of 
the patients experienced complications from 
orbital irradiation. We believe supervoltage 
orbital radiotherapy is an effective means of 
treating Graves’ dysthyroid orbitopathy. 


Graves’ DISEASE is an unpredictable orbital 
inflammatory disorder most frequently encoun- 
tered in adult patients with abnormal thyroid 
function.’ The exact cause remains obscure, 
although most investigators believe the intense 
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inflammatory response is autoimmune in na- 
ture. Females are more commonly afflicted with 
Graves’ dysthyroid orbitopathy. Graves’ dys- 
thyroid orbitopathy is diagnosed on the basis of 
characteristic findings in the physical examina- 
tion, supporting radiography and echography, 
and often a history of endocrine dysfunction 
involving the thyroid. A thyroid hormone im- 
balance is not an absolute finding. The patient 
may have clinical evidence of hyperthyroidism 
or even euthyroidism and still manifest Graves’ 
disease. Frequently patients have Graves’ 
disease after ™I chemoablation of the thy- 
roid gland for treatment of hyperthyroidism. 
Graves’ disease customarily has a clinical 
course that lasts six months to several years. 
The severity of Graves’ disease varies wide- 
ly.” Patients with Graves’ dysthyroid orbitop- 
athy may exhibit any or all of the following 
findings on physical examination: proptosis, 
eyelid retraction, eyelid lag, abnormal extraoc- 
ular muscle motility, periorbital soft-tissue 
swelling, exposure of the globe, and optic nerve 
compromise manifesting as decreased vision or 
as an afferent pupillary defect.’ Various staging 
classifications are helpful in categorizing the 
clinical status of a patient. However, because 
the disease can progress across sequential stag- 
es of disease in no apparent logical order, each 
case of Graves’ dysthyroid orbitopathy must be 
independently managed. In both acute and 
chronic forms of Graves’ orbitopathy, many 
patients develop a specific constellation of ocu- 
lar signs and symptoms that stabilize over time. 
These patients can be effectively and conserva- 
tively treated. Advanced cases of Graves’ dys- 
thyroid orbitopathy can involve nearly every 
structure in the orbit, including the extraocular 
muscles, lacrimal gland, and connective tis- 
sues. Both the globe and optic nerve can be 
affected by compression resulting from pro- 
gressive expansion of these swollen, inflamed 
tissues in the ordinarily compact orbit. Visual 
loss may develop after chronic corneal expo- 
sure, glaucoma, vascular occlusion, and me- 
chanical compression of the optic nerve. 
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The progression of Graves’ orbitopathy can 
be abrupt and its clinical course extremely 
unpredictable.“ Progressive Graves’ dysthyroid 
orbitopathy represents a more worrisome diag- 
nosis because the initial clinical signs and 
symptoms worsen over time without response 
to conventional treatment. Additionally, the 
inflammatory infiltrate extends throughout the 
orbit to involve previously unaffected adjacent 
tissues. In this situation, a relatively straight- 
forward case of Graves’ disease initially con- 
fined to the eyelids and one or two rectus 
muscles inexorably acquires additional prob- 
lems, such as severe proptosis, exposure kera- 
topathy, and optic nerve compression. Al- 
though most patients are primarily concerned 
with the cosmetic problems brought about by 
exophthalmos, eyelid lag, and an immobile 
globe, the ophthalmologist must focus specifi- 
cally on the threat to vision. Patients with 
progressive Graves’ orbitopathy must be care- 
fully educated as to the more serious risk of 
blindness known to develop in this condition. 
In the treatment of progressive Graves’ orbitop- 
athy, the primary goal is to arrest the progres- 
sion of disease. Once the acute inflammation 
has subsided and the clinical condition has 
stabilized, attention can be directed toward 
treatment of the myriad orbital, oculoplastic, 
and strabismic symptoms. 

The following modalities are available for the 
treatment of progressive Graves’ orbitopathy: 
oral administration of prednisone, orbital radi- 
otherapy, systemic chemotherapy, plasmapher- 
esis, and surgical procedures.’ Administration 
of corticosteroids has been the long-standing, 
traditional treatment; however, the side effects 
can disable many patients, which leads to dis- 
continuation of the treatment. Medical contra- 
indications such as labile diabetes mellitus, 
systemic hypertension, pregnancy, and gastric 
ulcer prevent many candidates from taking cor- 
ticosteroids. Systemic treatment with cortico- 
steroids does not always arrest the progression 
of Graves’ orbitopathy, and supplemental treat- 
ment must be considered. The use of other 
systemic immunosuppressive agents has also 
been successful. Cyclophosphamide has been 
used for more than a decade.’ In a clinical trial 
involving random assignment to treatment, 
other investigators demonstrated the efficacy of 
cyclosporine combined with prednisone.’ Fi- 
nally, after being counseled regarding the risks 
and benefits related to the various treatment 
modalities for Graves’ orbitopathy, patients 
may elect to receive orbital irradiation as their 


primary treatment and forgo systemic treat- 
ment with corticosteroids. 

Over the past 11 years, we gained experience 
in treating progressive Graves’ orbitopathy by 
means of supervoltage orbital radiotherapy. We 
treated patients whose corticosteroid treatment 
failed, as well as patients who were not treated 
with corticosteroids. We studied the treatment 
outcomes in 36 patients with clinically progres- 
sive Graves’ dysthyroid orbitopathy who were 
treated only with supervoltage orbital radio- 
therapy without concurrent systemic cortico- 
steroids. The primary goal of treatment was 
the arrest of exophthalmos, orbital congestion, 
optic nerve compression, as well as extra- 
ocular muscle and eyelid dysfunction. Any im- 
provement in the orbitopathy was considered 
to be a bonus. Fortunately, in this study, most 
patients experienced not only a halt to their 
disease progression but also moderate relief 
of their proptosis, stabilization of their extraoc- 
ular muscle imbalance, and overall subjective 
improvement in comfort after orbital radio- 
therapy. 


Patients and Methods 


We treated 36 patients with progressive 
Graves’ orbitopathy from June 1979 through 
October 1991. Fourteen men (age range, 27 to 
76 years; mean, 51.4 years) and 22 women (age 
range, 32 to 70 years; mean, 53.8 years) were 
treated. Patients were referred from ophthal- 
mologists and endocrinologists. The diagnosis 
of progressive Graves’ orbitopathy was based 
on the patient’s medical history and confirmed 
by clinical findings and radiologic imaging. All 
of the patients were examined, monitored, and 
had diagnoses provided by one of us (C.R.L.). 
Each patient underwent a comprehensive oph- 
thalmic examination, including visual acuity 
testing, pupillary behavior, color vision, visual 
fields, ophthalmoscopy, ocular motility and di- 
plopia, as well as inspection of the eyelids, 
conjunctiva, and cornea. Exophthalmometer 
measurements and eyelid positions were re- 
corded. 

In our group of 36 patients with Graves’ 
dysthyroid orbitopathy, 23 patients had to dis- 
continue corticosteroid treatment because of 
familiar side effects, which included weight 
gain, fatigue, increased blood pressure, and 
various neurologic symptoms (dizziness, mood 
swings, anxiety, and the like). Seven patients 
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were immediately referred for orbital irradia- 
tion because of medical contraindications to 
corticosteroids. Lastly, after being counseled 
regarding the risks and benefits of orally ad- 
ministered prednisone, six patients refused 
treatment with corticosteroids and consented 
to receive orbital radiotherapy as primary treat- 
ment. 

All 36 patients were treated with one orbital 
radiotherapy treatment protocol. All were 
treated with a 6-MV linear accelerator, by 
which 2,000 cGy was delivered (100 cGy /day to 
each lateral port) to the midplane of both orbits 
in ten fractions. The dosage was adapted from 
the method described by Kriss and Donaldson, 
Bagshaw, and Kriss.’ The anterior margin of the 
beam was 12 mm posterior to the cornea. More 
specific details regarding our dosage delivery 
technique have been previously described.’ 
None of these patients was treated concurrent- 
ly with systemic corticosteroids. 


Results 


All patients in this study received the 
prescribed orbital radiotherapy. Progressive 
Graves’ orbitopathy was arrested in 33 of 36 
treated patients (91.7%). Three of 33 patients 
failed to respond to external beam orbital irra- 
diation (8.3%). Twenty-one of 23 patients 
(91.3%) who were treated with corticosteroids 
before orbital radiotherapy experienced clinical 
stabilization. Twelve of 13 patients (92.3%) 
who received orbital radiotherapy as primary 
treatment experienced a stabilization. No pa- 
tient had an equivocal outcome; they either 
responded well or responded poorly. Minimal 
follow-up for all successfully treated patients 
was 24 months (range, 25 to 155 months; mean 
follow-up, 73.7 months). Criteria used to assess 
response to treatment included the following: 
visual acuity, pupillary function, optic nerve 
appearance and function, exophthalmos, eyelid 
retraction, soft-tissue signs (eyelid and con- 
junctival congestion), extraocular motility and 
diplopia, as well as subjective relief of symp- 
toms. A favorable initial response to orbital 
irradiation was usually observed within four to 
six weeks after treatment. As observed in previ- 
ous reports, we found that patients with acute 
progressive Graves’ orbitopathy who received 
timely radiotherapy responded more promptly 
and completely.** Among the 33 successful out- 
comes, progressive Graves’ orbitopathy did not 
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recur, and none of the patients experienced 
new or different manifestations of the disease. 
We analyzed patient profiles and clinical out- 
comes of the 33 successfully treated patients 
(Table). Because each case represents a distinct 
variation from the many clinical manifestations 
of progressive Graves’ orbitopathy, it is neither 
scientific nor practical to categorize the multi- 
plicity of treatment outcomes under a uniform 
schema. For example, one patient may have had 
diplopia and severe exophthalmos at initial 
examination, while another may have experi- 
enced optic nerve head swelling with no diplo- 
pia. Both patients could have had successful 
outcomes from orbital irradiation, yet these 
specific outcomes are difficult to correlate. 
Three patients with progressive Graves’ orbi- 
topathy failed to respond to orbital radiothera- 
py. Two patients were male, one was female. 
Only one patient who received orbital radio- 
therapy as primary treatment required addi- 
tional treatment. The mean age of the patients 
when treatment failed was 66.7 years compared 
to a mean age of 51.5 years for the 33 success- 
fully treated patients. Clinical signs and symp- 
toms continued to progress in all three patients 
after orbital irradiation. These patients’ clinical 
condition deteriorated uniformly (that is, soft- 
tissue signs, exophthalmos, diplopia, and optic 
disk swelling [when involved] all worsened). 
No facet of these three patients’ progressive 
Graves’ dysthyroid orbitopathy improved after 
radiotherapy. We struggled with an objective 
definition of a treatment failure vs a borderline 
success. In our experience, the three following 
treatment failures were obvious. First, a 76- 
year-old man with diabetes whose treatment 
was labile and poorly controlled had acute 
Graves’ orbitopathy at initial examination that 
manifested as severe bilateral exophthalmos, 
exposure keratopathy, and congestive optic 
neuropathy. Because of the patient’s diabetes 
mellitus, orbital radiotherapy was performed 
and an excellent clinical response was docu- 
mented. Three months later, the optic neuropa- 
thy recurred and intravenously administered 
corticosteroids and cyclophosphamide were re- 
quired to relieve the inflammation. Second, a 
68-year-old man with exophthalmos, diplopia, 
and soft-tissue swelling caused by Graves’ orbi- 
topathy had to discontinue systemic treatment 
with corticosteroids because of increased blood 
pressure, as well as increased intraocular pres- 
sure. External beam irradiation led to marked 
worsening of diplopia and ocular motility, and 
oral administration of prednisone was reinsti- 


TABLE 
CLINICAL PATIENT DATA AND TREATMENT OUTCOMES OF 33 PATIENTS WITH GRAVES DYSTHYROID ORBITOPATHY 
SUCCESSFULLY TREATED WITH ORBITAL RADIOTHERAPY 





CASE NO., CLINICAL SIGNS AND SYMPTOMS AFTER TREATMENT 

AGE (YRS), INDICATION FOR 

GENDER ORBITAL RADIOTHERAPY RESOLVED IMPROVED STABILIZED 

1, 32, F Corticosteroid Diplopia, exposure Discomfort, soft-tissue swelling — 
side effects 

ENF Refused corticosteroids Discomfort, Diplopia, eyelid retraction Motility 

soft-tissue swelling 

3, 37, F Corticosteroid — Discomfort, soft-tissue swelling — 
side effects 

4, 40, F Corticosteroid Diplopia, discomfort Motility, soft-tissue swelling, — 
side effects exophthalmos 

5, 46, F Corticosteroid Discomfort Soft-tissue swelling, exophthalmos, — 
side effects motility 

6, 46, F Refused corticosteroids Soft-tissue swelling Eyelid retraction, exophthalmos Motility 

7, 48, F Corticosteroid Soft-tissue swelling Discomfort, eyelid retraction — 
side effects 

8, 48, F Corticosteroid — Motility, discomfort, — 
contraindications soft-tissue swelling 

9, 49, F Corticosteroid Diplopia, motility Exophthalmos, discomfort, — 
side effects soft-tissue swelling 

10, 50, F Corticosteroid — Soft-tissue swelling, discomfort, — 
contraindications exophthalmos 

11, 56, F Corticosteroid Discomfort Soft-tissue swelling — 
side effects 

12, 56, F Refused corticosteroids Exposure, discomfort Soft-tissue swelling — 

13, 58, F Corticosteroid — Motility, discomfort, — 
side effects soft-tissue swelling 

14, 59, F Corticosteroid Discomfort Motility, soft-tissue swelling, — 
contraindications exophthalmos 

15, 60, F Corticosteroid Discomfort Eyelid retraction, soft-tissue swelling — 
side effects 

16, 64, F Corticosteroid Discomfort Soft-tissue swelling, exophthalmos — 
side effects 

17,09, F Corticosteroid — Diplopia, motility Exophthalmos 
contraindications 

18, 68, F Refused corticosteroids Discomfort Soft-tissue swelling, eyelid retraction Motility 

19, 70, F Corticosteroid Discomfort Soft-tissue swelling Motility 
side effects 

20, 70, F Corticosteroid — Discomfort Soft-tissue swelling 
side effects 

21,27,M Corticosteroid — Eyelid retraction, soft-tissue swelling, — 
side effects exophthalmos 

22, 35, M Corticosteroid — Eyelid retraction, exophthalmos — 
side effects 

23, 43, M Corticosteroid — Exophthalmos — 
side effects 

24, 43, M Corticosteroid — Eyelid retraction — 
side effects 

25, 45, M Refused corticosteroids Diplopia Motility, exophthalmos, eyelid retraction — 

26, 49, M Corticosteroid Diplopia, motility Exophthalmos, soft-tissue swelling — 
side effects 

27, 50, M Corticosteroid Motility Exophthalmos — 
side effects 

28, 50, M Refused corticosteroids — Eyelid retraction — 

29, 55, M Corticosteroid Motility Exophthalmos — 
side effects 

30, 57, M Corticosteroid Diplopia Motility, eyelid retraction — 
side effects 

31,61, M_ Corticosteroid — Discomfort Soft-tissue swelling, 
contraindications exophthalmos 

32, 62, M Corticosteroid — Soft-tissue swelling Motility, diplopia 
contraindications 

33, 66, M Corticosteroid Diplopia, discomfort Exposure, motility, — 
side effects soft-tissue swelling 





378 AMERICAN JOURNAL OF OPHTHALMOLOGY 


tuted. Six months later, the patient required a 
corrective spine operation with implantation of 
steel rods. A protracted convalescence included 
hyperbaric oxygen treatment for delayed heal- 
ing of his noninfected surgical wounds. Eight 
months after orbital radiotherapy, treatment 
with corticosteroids was discontinued and, in- 
explicably, the patient’s recalcitrant orbitop- 
athy stabilized and slowly improved without 
any additional improvement. Third, to explain 
the complex problems that can be encountered 
in the treatment of patients with Graves’ orbi- 
topathy, this orbital radiotherapy treatment 
failure is described in detail in the following 
case report. 


Case Report 

At initial examination, a 56-year-old woman 
complained of having dry, irritated eyes since 
receiving radioactive iodine treatment for a 
hyperactive thyroid 12 months earlier. Baseline 
ocular examination disclosed a visual acuity of 
20/20 in both eyes without diplopia. Pertinent 
findings included widening of the interpal- 
pebral fissure with mild exposure keratop- 
athy. Lubricants were prescribed. Over the next 
year, the clinical course continued to progress 
with edema of all four eyelids and mild chemo- 
sis, bilateral 3.0-mm exophthalmos, and re- 
striction to upgaze in the right eye with in- 
termittent diplopia. Oral administration of 
prednisone, 40 mg daily, was instituted. Al- 
though the patient experienced a prompt clini- 
cal response to systemic treatment with cortico- 
steroids, numerous constitutional side effects 
developed. The patient acquired a cushingoid 
habitus and complained of persistent weak- 
ness. Although previously noted as having a 
placid demeanor, the patient became anxious. 
Five weeks after initiating corticosteroid treat- 
ment, the patient was treated at an emergency 
room for a panic attack attributed to the drug. 
Immediately after the treatment with cortico- 
steroids was tapered, the patient’s Graves’ 
orbitopathy worsened dramatically. In addition 
to the previous problems, the patient developed 
hyperemia and edema of the optic disk with 
blind-spot enlargement and 20/40 visual acu- 
ity in the right eye. The contralateral optic 
nerve was unaffected. Because of the complica- 
tions anticipated with reinstituting chronic 
prednisone administration, the patient con- 
sented to receive orbital radiotherapy (total 
exposure, 2,000 cGy to each orbit, delivered 
over ten sessions). Over the next three weeks, 
the optic neuropathy resolved and 20/20 visual 
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acuity returned to the right eye; however, four 
months later her Graves’ disease recurred to its 
previous severity just before orbital radiothera- 
py. Systemic immunosuppression in the form of 
oral administration of cyclophosphamide, 150 
mg daily; and prednisone, 40 mg daily, was 
used with success. Over the next four months, 
the patient’s condition stabilized and gradually 
improved. At four months, the compressive 
optic neuropathy resolved. Diplopia also re- 
solved with the return of full extraocular motil- 
ity. Three millimeters of improvement in prop- 
tosis was recorded bilaterally. Soft-tissue 
swelling abated and the patient regained an 
acceptable facial appearance. Treatment with 
cyclophosphamide was discontinued after 11 
months, and treatment with prednisone was 
discontinued after 15 months. Since that time, 
Graves’ orbitopathy has not recurred. The pa- 
tient has ocular signs and symptoms, and has 
20/20 visual acuity in both eyes. 


Discussion 


Nearly 80 years have passed since the earliest 
reported use of radiotherapy for endocrine ex- 
ophthalmos. The first investigators directed the 
energy beam at the pituitary gland and encoun- 
tered mixed results and extraordinary compli- 
cations.” Over the past 25 years, relief of orbi- 
topathy has been concentrated on the orbit. 
Treatment field design and the delivery system 
for the megavoltage beam have both evolved 
tremendously. Earlier reports described tech- 
niques that projected poorly collimated beams, 
often delivering extraordinarily high (or low) 
amounts of radiation.” Subsequent develop- 
ment of the linear accelerator enabled radio- 
therapists to offer a collimated energy beam 
that could effectively treat target tissues while 
limiting the x-ray exposure to nearby vital 
structures. This apparatus was ideal to treat the 
inflamed periocular tissues in cases of progres- 
sive Graves’ disease. 

Our data underscore some of the clinical 
advantages that favor external beam irradiation 
as an initial treatment for progressive Graves’ 
orbitopathy. Orbital irradiation is generally 
safe and effective. The cumulative dose deliv- 
ered is 2,000 cGy (rads), which is well tolerated 
by the eye when administered with a collimated 
megavoltage beam across laterally opposed or- 
bital fields. The globe is relatively spared, with 
the selection of a subthreshold x-ray dose di- 
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rected away from the eye. Radiation vascu- 
lopathy, keratopathy, and cataract can be ex- 
pected with doses greater than 3,000 cGy.” 
Miller, Goldberg, and Bullock” recently de- 
scribed ischemic retinopathy that developed in 
a patient who had progressive Graves’ dysthy- 
roid orbitopathy and who had received 2,000 
cGy of orbital radiotherapy to each orbit three 
years earlier. After excluding other systemic 
disorders that could cause cotton-wool spots 
and intraretinal hemorrhages, the authors con- 
cluded presumptively that previous orbital ra- 
diotherapy was responsible. 

Most patients in this study were initially 
treated with prednisone. In our experience, the 
peak clinical response time for patients treated 
with orally administered prednisone occurs 
earlier (as early as one to two weeks) than it 
does in those who receive orbital radiotherapy 
(usually four to six weeks). If after three weeks, 
the patient being treated with prednisone fails 
to show any clinical signs of improvement, it is 
unlikely that the treatment will succeed. At this 
point, we would consider different treatment 
strategies, including orbital radiotherapy. Any 
further delay only jeopardizes the potential 
response to radiotherapy. This approach con- 
forms to earlier observations that orbital radio- 
therapy is most successful in those patients 
treated earliest in the clinical course of acute 
Graves’ orbitopathy.*” 

Contraindications to receiving orbital irradi- 
ation include a history of previous radiation 
exposure in the vicinity of the orbit, as well asa 
physical or psychologic disability that would 
preclude effective patient positioning. Certain- 
ly the number of patients unable to receive 
orbital radiotherapy is a mere fraction of those 
unable to take prednisone. Accordingly, we 
have begun to offer external beam irradiation to 
selected patients as a safe and effective primary 
treatment for acute progressive Graves’ orbi- 
topathy. 

Our results were comparable to the findings 
of other authors,” although the constituent 
patient populations varied somewhat. Petersen 
and associates” recently analyzed 311 patients 
with Graves’ ophthalmopathy who were treat- 
ed with orbital radiotherapy and found that 
76% of patients were able to discontinue treat- 
ment with corticosteroids without recurrence 
of disease. Kazim, Trokel, and Moore" studied 
data from 84 cases of acute Graves’ disease with 
compressive optic neuropathy. Their findings 
suggested orbital radiotherapy resulted in 
marked improvement in subjective and objec- 
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tive orbital signs of orbital congestion and was 
more effective than treatment with corticoste- 
roids in relieving congestive optic neuropathy. 
Hurbli and associates’ studied the outcome in 
62 patients, including 14 patients with optic- 
disk swelling as part of their disease. These 14 
patients had complex treatment problems with 
many recurrences, suggesting a more severe 
form of Graves’ disease. Such difficult cases 
often require both surgical procedures and im- 
munomodulation to achieve a successful out- 
come. Only two such cases are included in our 
study. 

When considering treatment for patients 
with progressive Graves’ orbitopathy, we be- 
lieve orbital radiotherapy is an attractive first 
choice, as well as an excellent supplemental 
form of treatment. Specific indications for 
choosing orbital radiotherapy include those pa- 
tients who did not respond to treatment with 
corticosteroids, patients with intolerable side 
effects from the use of corticosteroids, patients 
for whom the use of corticosteroids is contrain- 
dicated, as well as patients who refuse to take 
prednisone. The use of orbital radiotherapy is 
not recommended for treatment of noninflam- 
matory, stabilized thyroid ophthalmopathy. 
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OPHTHALMIC MINIATURE 
Greatly discomposed I told her that she with her eyes of different colors 
would do well not to talk of witchcraft, whereupon she burst into bitter 
weeping, saying that never had I so deeply, so unforgivingly wounded her. I 
was surprised at her susceptibility on this point, for it was long since she 
had deplored her eyes; she had come rather to regard them as an asset, 


which indeed they were. 


“You know I love those eyes above everything,” I assured her. “The left 


one is a brilliant sapphire and the right a shining topaz.... 


r 


Mika Waltari, The Wanderer 


New York, Pocket Books, 1957, p. 274 
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Ultrasound Biomicroscopy of Anterior Segment Structures 


in Normal and Glaucomatous Eyes 


ig 


Charles J. Pavlin, M.D., Kasia Harasiewicz, P.Eng., and F. Stuart Foster, Ph.D. 


We developed a new method of imaging the 
anterior segment of the eye using high-fre- 
quency ultrasound that allows structural de- 
tails of the angle, iris, ciliary body, zonule, 
and posterior chamber to be visualized and 
measured at microscopic resolution in living 
patients. We applied the term ultrasound bio- 
microscopy to this technique, which we used 
to image anterior segment structures in a se- 
ries of nine normal subjects. We provide a 
system of definition for anterior segment 
measurements that will allow reproducible 
measurements to be performed in the future. 
Measurements in normal subjects provide a 
foundation for future studies of specific glau- 
coma types and facilitate comparison of nor- 
mal and glaucomatous eyes. Images in several 
specific types of glaucoma were obtained to 
exemplify the potential of this technique. 


SEVERAL TYPES OF GLAUCOMA are caused by 
structural abnormalities of the anterior seg- 
ment of the globe. This is particularly true of 
angle-closure glaucoma and infantile glauco- 
ma. Several studies have defined various ocular 
variables in normal eyes and eyes with angle 
closure.’ Methods used in these studies includ- 
ed ultrasound measurement of anterior cham- 
ber depth, lens thickness, axial length, and 
various optical techniques to determine iris 
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configuration. These techniques are limited by 
an inability to measure anterior segment struc- 
tures in the far periphery of the angle and an 
inability to image structures below the iris 
surface in detail. We developed a new method 
of imaging the anterior segment using high- 
frequency ultrasound, which allows structural 
details of the angle, iris, ciliary body, zonule, 
and posterior chamber to be visualized and 
measured at microscopic resolution in living 
patients. We applied the term ultrasound bio- 
microscopy to this technique. We previously 
described our early results in eye-bank eyes’ 
and described our first clinical use of this tech- 
nique.’ 

a Ů——ŮŐ—Ő——— 


See also p. 390 


i 


The purpose of our study was to use ultra- 
sound biomicroscopic imaging capabilities that 
are relevant to glaucoma and to provide a sys- 
tem of measurement for imaged structures. We 
measured the anterior segments in a series of 
normal subjects to facilitate future comparison 
between normal and glaucomatous eyes. Imag- 
es in several specific types of glaucoma were 
obtained to exemplify the potential of this tech- 
nique. 


i 


Patients and Methods 


a c aaastal 


The ultrasound biomicroscope has previously 
been described in detail." We constructed 
unique 50- to 100-MHz transducers, which 
were incorporated into a B-mode clinical scan- 
ner. Transducers of different frequencies are 
used depending on the region to be imaged. In 
general, higher-frequency transducers are used 
for fine resolution of more superficial structures 
and lower-frequency transducers are used 
when depth of penetration is important. Reso- 
lution ranges from 20 to 60 pm and lateral 
distortion is minimized by the linear scan for- 
mat. Tissue penetration is approximately 4 mm. 
The scanner produces a 4 X 4-mm field with 
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Fig. 1 (Pavlin, Harasiewicz, and Foster). An eye 
being examined with a 62-MHz transducer suspend- 
ed in 2.5% methylcellulose using an eye cup of our 
own design. 


512 image lines at a scan rate of 5 frames per 
second. The probe is suspended from an articu- 
lated arm to diminish motion artifacts. Scan- 
ning is performed using ocular cups of our own 
design with 2.5% methyl cellulose as a coup- 
ling medium (Fig. 1). Scanning takes approxi- 
mately 15 minutes per eye and is technically 
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similar to procedures using conventional ultra- 
sound techniques. 

Accurately measuring structures with ultra- 
sound requires a knowledge of the speed of 
sound in the tissue being examined. Little is 
known of the true speed of sound in the struc- 
tures we are capable of measuring, particularly 
at these frequencies. We used a speed of sound 
of 1,540 m per second in most of the measure- 
ments in this study. This speed is used in 
conventional ultrasound scanning to measure 
distances in most tissue. A speed of 1,640 m per 
second is generally used for the cornea and we 
used this speed for sclera as well, which is 
similar in structure. Greater precision in mea- 
surement will require studies to determine the 
true speed of sound in ocular tissue at high 
frequencies. We are currently undertaking 
these studies. We performed in vitro tests of 
accuracy and resolved fine glass fiber spacing to 
50 pm with the 62-MHz transducers used for 
most of our measurements.” 

We initially examined anterior ocular struc- 
tures in nine normal volunteers. The subjects 
all had open angles and no known ocular ab- 
normalities. Refractive errors were noted in this 
group. Images were transferred to a Macintosh 
II computer with the aid of an image capture 
board. Measurement of various ocular struc- 
tures was accomplished on the computer screen 
using software (Image, National Institutes of 
Health). We included images in five patients 
with various types of glaucoma to exemplify 


ULTRASOUND BIOMICROSCOPY MEASUREMENTS IN NORMAL SUBJECTS* 





ANGLE- ANGLE- 
REFRACTIVE ANTERIOR TRABECULAR- OPENING OPENING 
PATIENT ERROR CHAMBER IRIS ANGLE DISTANCE DISTANCE IRIS IRIS IRIS 
NO (DIOPTERS) DEPTH (DEGREES) 250 500 THICKNESS 1 THICKNESS 2 THICKNESS 3 
1 —5.00 3,162 24 129 188 368 494 681 
2 =3.50 3,234 34 137 318 400 589 464 
3 =3.25 3,562 44 419 724 240 337 587 
4 — 1.00 3,613 41 157 341 384 482 687 
5 0.00 3,283 41 230 434 402 518 646 
6 0.00 2,601 16 83 ior 447 370 784 
Tá 0.50 2 iei 20 168 201 361 493 539 
8 1.00 2,699 18 209 262 400 433 655 
9 1:75 3,276 35 341 494 341 393 766 
Average — 3,128 30 208 347 372 457 645 
S.D." — 372 11 109 181 58 80 103 


e 


*um except as indicated. 
tS.D. indicates standard deviation. 
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the potential of this technique. These patients 
were chosen as representative examples in 
whom microscopic imaging at depth contribut- 
ed to understanding of the pathologic char- 
acteristics of the condition. 


Results 


Normal subjects—The results of our measure- 
ments in normal subjects are summarized in the 
Table. The average measurements and standard 
deviations are noted in the last two columns. 
The measurement sites are shown diagrammat- 
ically in Figure 2. We analyzed the measure- 
ment method and ultrasound biomicroscopic 
findings in each of the structures imaged. 

Anterior chamber depth is easily measured 
using ultrasound biomicroscopy (Fig. 3). Aver- 
age axial measurement was 3,128 + 372 um. 
Measuring the axial distance from the internal 
corneal surface to the lens surface was facilitat- 
ed by the ease of distinguishing the iris from 
the lens surface. This can be difficult in eyes 
with small pupils using conventional ultra- 
sound techniques. Anterior chamber depth can 
be measured at points other than the axial 
position. The distance from the cornea to the 
iris or lens can be determined at any of these 
points. 

Ultrasound biomicroscopic cross-sectional 
views through the angle region were obtained 
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in the normal subjects (Fig. 4). This type of 
view was used to make most of our measure- 
ments. The measurements were made in the 
temporal meridian, through a typical ciliary 
process, and as vertically as possible, as deter- 
mined by observing the screen image. We did 
not attempt to measure all meridians and com- 
pare them in this study. The corneal-scleral 
junction and scleral spur can be distinguished 
consistently with ultrasound biomicroscopy. 
These structures are important in maintaining 
orientation in the angle region. The scleral spur 
in particular is useful as a constant reference 
point for measurement in the angle region. We 
previously used a technique to quantify angle 
measurements on the basis of ultrasound bio- 
microscopy.’ This consisted of taking a point 
250 wm from the scleral spur (which would 
consistently fall on the trabecular meshwork) 
and extending a line from this point, perpendic- 
ular to the plane of the trabecular meshwork, to 
the opposing iris. The length of this line would 
then be measured. In the present study, we also 
performed a similar measurement at a point 500 
um from the scleral spur that would correspond 
to the anterior aspect of the trabecular mesh- 
work. We called these measurements angle- 
opening distances. The results of measurement 
at angle-opening distance positions 250 pm 
from the scleral spur and 500 um from the 
scleral spur in normal subjects were compared 
(Table). Average measurements were 208 + 109 
um for angle-opening distances 250 um from 


TABLE (Continued) 
ULTRASOUND BIOMICROSCOPY MEASUREMENTS IN NORMAL SUBJECTS* 


—_sn nek eee: 


TRABECULAR- IRIS- 
CILIARY CILIARY IRIS- 
SCLERAL PROCESS PROCESS ZONULE 
THICKNESS DISTANCE DISTANCE DISTANCE 
847 1,166 501 691 
937 1,270 397 854 
964 1,289 345 562 
985 1,298 642 589 
925 1,111 304 880 
1,031 1,063 464 629 
881 662 152 612 
892 860 182 530 
981 1,377 546 696 
938 1:122 393 671 
58 232 164 124 


SCLERAL- 
CILIARY 
IRIS- IRIS-LENS SCLERAL- PROCESS 
LENS ANGLE IRIS ANGLE ANGLE 
CONTACT (DEGREES) (DEGREES) (DEGREES) 
1,508 14 30 54 
1,891 6 43 87 
1,946 12 35 44 
975 10 32 64 
1,225 11 39 69 
1,391 19 24 43 
1,201 9 24 35 
863 12 24 31 
1,490 13 24 42 
1,388 12 30 52 
370 3 7 18 
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Fig. 2 (Pavlin, Harasiewicz, and Foster). Ultra- 
sound biomicroscopic measurement positions dis- 
played on a diagrammatic representation of the ante- 
rior segment of the eye. Top, A cross section of the 
anterior segment region. Trabecular ciliary process 
distance (TCPD) was measured on a line extending 
from a point 500 pm from the scleral spur perpendic- 
ularly through the iris to the ciliary process. The iris 
thickness (ID1) was measured along this line, as was 
the iris-ciliary process distance (ICPD). Iris thickness 
was also measured 2 mm from the iris root (ID2) and 
at its thickest point near the margin (ID3). Iris-zonule 
distance (IZD) was measured at a point just clearing 
the ciliary process. The length of iris-lens contact 
(ILCD) and the angle at which the iris leaves the lens 
surface (02) were measured. The angles between the 
long axis of the iris (83) and ciliary process (04) toa 
tangent to the sclera were also measured. Bottom, A 
magnified view of the angle. Scleral thickness (SD) 
was measured at the scleral spur. Angle-opening 
distance was measured on a line perpendicular to the 
trabecular meshwork at points 250 pm (AOD 250) 
and 500 wm (AOD 500) from the scleral spur. The 
trabecular-iris angle (01) was measured with the apex 
in the iris recess and the arms of the angle passing 
through a point on the trabecular meshwork 500 pm 
from the scleral spur and the point on the iris perpen- 
dicularly opposite. 


Fig. 3 (Pavlin, Harasiewicz, and Foster). Ultra- 
sound biomicroscopic image of the central anterior 
chamber. The anterior chamber depth can be mea- 
sured between the inner corneal surface (arrow) and 
the lens surface (double arrow). 


the scleral spur and 347 + 181 um for angle- 
opening distances 500 um from the scleral spur. 
The angle opening in degrees is difficult to 
define because of anatomic variations in angle 
configuration. We measured the angle formed 
with the apex at the iris recess, and the arms 
passing through the point on the meshwork 500 
um from the scleral spur and the point on the 
iris perpendicularly opposite, and termed this 
the trabecular-iris angle. This angle averaged 
30 + 11 degrees. 

Scleral thickness can be measured at various 
points. Generally, the external scleral border 
can be differentiated from the episcleral tissue. 
We measured the scleral thickness at its thickest 
point, the scleral spur (average, 938 + 58 pm). 
Scleral thickness can be measured at any point 
that can be approached directly over the surface 
with the ultrasound biomicroscopic probe. 

The iris usually varies in thickness. Histolog- 
ic studies have determined the iris to be gener- 
ally thinnest at the iris root and thickest near 
the pupillary margin. Additionally, the thick- 
ness varies depending on the presence of 
crypts, and the state of dilation or constriction. 
The pupil size is constantly variable within a 
small range in the absence of pharmacologic 
agents. Our measurements were made in 
dimmed light without the use of pharmacologic 
agents. We did not attempt to ascertain an exact 
pupil size for our iris measurements because of 
these small fluctuations and the difficulty in 
observing the pupil size and the entire iris 
simultaneously in a 4-mm field. The position of 
iris measurement can be defined with reference 
to the scleral spur. We ran a line from the point 
on the trabecular meshwork 500 um from the 
scleral spur, and extended it perpendicularly 
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Fig. 4 (Pavlin, Harasiewicz, and Foster). Left, A typical ultrasound biomicroscopic cross-sectional view 
through the anterior chamber angle region of a normal subject. The image is taken through a typical ciliary 
process. The scleral spur is an important landmark (arrow). Right, Ultrasound biomicroscopic view of the angle 
region showing an interesting variation in which the iris root appears to originate more medially from the surface 
of the ciliary body. The zonule is imaged in this view (arrow). 


through the iris to the ciliary process. We 
termed this distance the trabecular-ciliary proc- 
ess distance. Iris thickness along this line was 
designated iris thickness 1 (average thickness, 
372 + 58 um). Measurement of the iris was also 
performed at a point 2 mm from the iris root 
and was termed iris thickness 2 (average thick- 
ness, 457 + 80 pm) and at its thickest point near 
the pupil and was termed iris thickness 3 (aver- 
age thickness, 645 + 103 pm). Measurements at 
other positions could be defined as required. 
The iris epithelium forms a constant highly 
reflective layer on the posterior iris surface. 
This highly reflective line defines the posterior 
iris border and can be useful when differentiat- 
ing intra-iris lesions from lesions behind the 





Fig. 5 (Pavlin, Harasiewicz, and Foster). Ultra- 
sound biomicroscopic image of the iris margin show- 
ing the relationship of the iris to the lens surface. The 
zone of contact can be measured. 


iris. The iris stroma and epithelial layers can be 
measured separately. The zone of iris-lens con- 
tact can be measured (average distance, 1,388 + 
370 wm) and the angle at which the iris leaves 
the lens (iris-lens angle; average, 12 + 3 de- 
grees) determined (Fig. 5). Volumetric measure- 
ments are possible by tracing the iris profile on 
a computer and calculating the area of the iris. 
This can then be projected to a full 360 degrees. 

The ciliary body is well defined by ultrasound 
biomicroscopy. The ciliary processes can vary 
in configuration and length. The appearance of 
the ciliary body will vary depending on wheth- 
er the section is passing through a process or 
valley between processes. During the examina- 
tion one can produce either of these views as 
desired. Most of our cases had an appearance 





Fig. 6 (Pavlin, Harasiewicz, and Foster). Ultra- 
sound biomicroscopic image of the ciliary processes 
in a section perpendicular to the section viewed in 
Figure 4. This view shows the variability of ciliary 
process configuration. 
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similar to that in Figure 4, left. Figure 4, right 
shows an interesting variation with a more 
medial origin of the iris root. Figure 6 shows an 
image at right angles to the view shown in 
Figure 4, and displays the variable configura- 
tion of the ciliary processes and the valleys 
between them. 

The trabecular-ciliary process distance (aver- 
age distance, 1,122 + 232 wm) is an important 
measurement. We previously defined this dis- 
tance as the length of a line starting 500 pm 
from the scleral spur on the trabecular mesh- 
work and extending perpendicularly through 
the iris to the ciliary process. This distance 
defines the port through which the iris must 
traverse and has implications as to the potential 
maximal angle opening. The iris-ciliary process 
distance (average distance, 393 + 164 um) was 
also measured on this line. The ciliary sulcus is 
defined as this space between the anterior sur- 
face of the ciliary processes and the posterior 
iris surface. The angle that the ciliary process 
makes to the scleral surface is variable. We 
drew a tangent to the scleral surface and mea- 
sured the angle between this line and the long 
axis of the iris (scleral-iris angle; average, 30 + 
7 degrees) and ciliary process (scleral-ciliary 
process angle; average, 52 + 18 degrees). 

The entire posterior chamber cannot always 
be defined with ultrasound biomicroscopy. The 
posterior zonule and vitreous face can be re- 
solved in some shallow-chambered eyes, but 
not consistently in eyes with chambers of aver- 
age or greater depth. The anterior zonule and 
lens surface, however, can be consistently visu- 
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alized in all eyes. The zonule is not obvious in 
Figure 4, left, because of the focal plane and 
orientation, but could be visualized on other 
views of the same eye. The zonule tends to 
insert smoothly into the surface of the lens but 
is sometimes more irregular, which may indi- 
cate the degree of zonular tension. The region 
bounded by the posterior iris, ciliary body, and 
zonule/lens surface forms a distinct compart- 
ment that varies considerably in depth. We 
propose that this depth be defined quantitative- 
ly as the iris-zonule distance. To quantify this 
depth, measurement should be taken at a con- 
sistent position. This can be described as the 
length of a line extended from the iris to the 
anterior zonule at a position that just clears 
the ciliary process (average distance, 671 + 124 
um). 

Patients with glaucoma—Several examina- 
tions were performed on patients with various 
types of glaucoma. We selected images in five of 
these patients to demonstrate the potential of 
this technique. These images were chosen as 
representative examples of some of the anatom- 
ic pathologic variations that can be defined 
using ultrasound biomicroscopy. 

In pupillary block, the iris assumes a convex 
profile because of the pressure differential be- 
tween the posterior and anterior chambers. The 
convex contour of the iris in pupillary block 
was noted (Fig. 7, left). This contour can be 
analyzed over the entire iris length, from the 
iris root to the pupillary margin. After iridoto- 
my, the profile changes to a much straighter 
configuration (Fig. 7, right). 


Fig. 7 (Pavlin, Harasiewicz, and Foster). Left, Ultrasound biomicroscopic image of pupillary block before 


iridectomy. The iris shows anterior bowing, which indicates a pressure differential between the posterior and 
anterior chambers. The scleral spur is indicated by an arrow. Right, Ultrasound biomicroscopy shows the 
appearance of the iris after iridectomy. The bowing has flattened out completely. The scleral spur is indicated by 


an arrow. 
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Fig. 8 (Pavlin, Harasiewicz, and Foster). Ultra- 
sound biomicroscopic image of rubeosis iridis. The 
angle is totally occluded by anterior synechiae. 





Total angle closure by synechiae in rubeosis 
iridis was imaged (Fig. 8). The state of the angle 
behind synechia can be defined by ultrasound 
biomicroscopy. The tear into the surface of the 
ciliary body in angle recession can also be 
clearly defined (Fig. 9). 

Ultrasound biomicroscopy can also analyze 
the state of filtering procedures (Fig. 10). The 
internal surgical opening can be consistently 
visualized and the state of the filtering bleb 
assessed. An open internal ostium with close 
apposition of the scleral incision and no func- 
tioning bleb was visualized in a failed filtering 
procedure (Fig. 10, left). In contrast, a patent 
opening that was continuous with a distinct 
scleral split and a functioning bleb was ob- 
served in a functioning filtering procedure (Fig. 
10, right). The internal structure of filtering 
blebs displayed variable internal reflectivity. 
This probably depends on the distribution of 
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Fig. 9 (Pavlin, Harasiewicz, and Foster). Ultra- 
sound biomicroscopic image of traumatic angle re- 
cession. A tear (arrow) into the superficial ciliary 
body is seen. 


fluid in the episcleral tissue. A clear fluid space 
is found only sometimes. 





Discussion 





Ultrasound biomicroscopy is a new method 
of imaging the anterior segment of the eye at 
high resolution. Its strengths lie in its ability to 
produce cross sections of the living eye at 
microscopic resolution without violating the 
integrity of the globe. Although histologic as- 
sessment of various glaucoma types is some- 
times available from pathologic specimens, it is 
not usually possible until a late stage in the 
disease, and is susceptible to the inevitable 





Fig. 10 (Pavlin, Harasiewicz, and Foster). Left, Ultrasound biomicroscopic image of a failed filtering procedure. 
Internal ostium (white arrow) is patent. The scleral incision can be visualized as a faint line of reflectivity change 
(black arrow), but shows no gap between the scleral layers. No bleb is present. Right, Ultrasound biomicroscopic 
image of a functioning filtering procedure. Internal ostium (arrow) is patent and continuous with a distinct split 
in the sclera. A filtering bleb is present. 
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distortions of the preparation process. Ultra- 
sound biomicroscopy, though lacking the reso- 
lution of optical microscopy, provides images 
in living eyes without affecting the internal 
relationships of the structures imaged. The po- 
tential to observe motion of internal ocular 
structures in real time also exists. Many glauco- 
ma variations have a structural component as 
their source that could possibly be clarified by 
this technique. This is particularly true of an- 
gle-closure glaucoma and glaucoma based on 
congenital abnormalities. Potentially, treat- 
ment of various types of glaucoma could be 
aided by an improved understanding of the 
mechanisms involved. 

Because many of the structures imaged by 
ultrasound biomicroscopy cannot be clearly ob- 
served by any other method, it is helpful to 
define a system of measurement to be used in 
future assessment of normal and abnormal pa- 
tients. The normal eye has much variability in 
the position and configuration of internal struc- 
tures. We attempted to define these measure- 
ment positions in a way that would allow repro- 
ducibility in the future. This necessitates 
recognizable reference points such as the scler- 
al spur, ciliary tip, iris root, and the like. The 
ocular structures of the normal population 
vary. Narrow angles with no history of closure 
symptoms could still be considered normal, 
depending on the definition applied to normal. 
We were not attempting to establish normal 
values for the population at large, but rather to 
establish a baseline in a small group of normal 
subjects to aid in future studies. These meas- 
urements relate to glaucoma because of the 
proven or suspected involvement of many of 
these structures in the many variants of glauco- 
ma. We expect that as this new technique is 
applied to a series of patients with various 
types of glaucoma, modifications and additions 
will be necessary. 

Measurement of various ocular structures is 
improved by ultrasound biomicroscopy, which 
has an axial resolution five to ten times that of 
conventional 10-MHz ultrasonography. Con- 
ventional ultrasonography is capable of mea- 
suring relatively large distances such as ante- 
rior chamber depth; however, ultrasound 
biomicroscopy increases accuracy because of a 
finer positioning of endpoints and an improved 
definition of exact measurement position. Mea- 
surement of anterior chamber depth is not con- 
fined to the axial position, but can be taken 
from any point on the endothelial surface to 
either the iris or lens surface. This provides an 


improved ability to define the profile of the 
entire anterior chamber. Several ocular struc- 
tures such as the ciliary body, sclera, iris, and 
angle depth can be measured in no other way 
because of inadequate resolution and the ina- 
bility to differentiate these structures from ad- 
jacent tissue. For example, ultrasound biomi- 
croscopy is unique in its ability to measure iris 
thickness at various positions in living human 
eyes. Current imaging techniques are inade- 
quate for this purpose because of difficulty in 
differentiating the posterior iris from the ante- 
rior lens surface and inadequate axial resolu- 
tion. 

Previous methods of measuring angle open- 
ing have been qualitative in nature. Ultrasound 
methods have been used to attempt a quantita- 
tive measure of the angle of the irido-corneal 
angle opening.” Conventional ultrasonog- 
raphy, however, lacks the resolution required 
to define the subtle variations in curvature 
found in the peripheral angle and these meth- 
ods provide a gross estimate at best. The ability 
of ultrasound biomicroscopy to image a cross 
section of the angle structures with sufficient 
resolution to appreciate these variations allows 
a truly quantitative method of angle assess- 
ment. This method is not restricted by corneal 
clarity or iris configuration. The ability to ob- 
serve the angle opening in the context of its 
surrounding structures aids in clarifying the 
reason for angle closure. 

Several of the measurements we made have 
direct bearing on future studies to determine 
the cause of various types of glaucoma. This 
includes the concept of a trabecular-ciliary port 
through which the iris must pass. Narrowing of 
this port could induce an anatomic angle nar- 
rowing, depending on the thickness of iris that 
must traverse it. The ability to define the profile 
and orientation of ciliary processes should be 
helpful in clarifying mechanisms of glaucoma 
based on ciliary block, or ciliary body rotation. 
The iris-zonule distance may have a bearing on 
clarifying mechanisms of pigmentary glauco- 
ma. Defining iris-lens relationships such as the 
amount of iris-lens contact may help clarify 
mechanisms of pupillary block. Our studies in 
normal subjects showed this contact zone to be 
relatively small. The angle of the ciliary process 
to the scleral surface may be important in more 
precise application of cycloablative procedures. 
We found this angle to be variable, but general- 
ly more acute than we previously thought. In 
several cases, application of an ablative tool 
such as contact laser perpendicularly to the 
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scleral surface would allow most of the energy 
to pass under the ciliary process. Preoperative 
assessment of this angle might improve the 
accuracy of this procedure. 

Previous studies have been performed to de- 
fine iris profile. Tiedeman” provided a theoreti- 
cal analysis to predict iris profile. Jin and An- 
derson” and Anderson, Jin, and Wright" 
described an optical technique (Scheimpflug 
technique) to define iris profile in pupillary 
block. Ultrasound biomicroscopy is a relatively 
easy method of accomplishing this task, and 
allows definition of the entire iris profile to the 
iris root. A forward bowing of the iris implies a 
pressure differential between the two cham- 
bers. We did not see this profile in our normal 
subjects. Ultrasound biomicroscopy shows that 
the forward bowing in pupil block is converted 
to a straight line after iridotomy. Defining iris 
curvature variations could be useful in predict- 
ing potential angle closure and response to 
treatment. 

The ability of ultrasound biomicroscopy to 
define the state of the angle behind synechiae 
may improve our ability to assess prognosis in 
these cases. It would be difficult to differentiate 
complete appositional closure from synechial 
closure at the trabecular meshwork level, but 
we found ultrasound biomicroscopy to be capa- 
ble of defining a small split between the iris and 
the trabecular meshwork. The ability to define 
angle recession could be helpful in patients 
with limited visibility of the anterior segment 
who have undergone trauma. The two cases of 
filtering procedures exemplified our ability to 
image small openings and define intrascleral 
and bleb configurations. Ultrasound biomicros- 
copy should be a useful tool for analysis of 
filtering procedure anatomy and causes of fail- 
ure in the living human patient. 

The ultrasound device used in these studies 
has been constructed entirely within our labo- 
ratory. Dissemination of this technique will 
take some time. We believe the technique holds 
promise as a tool in research and as an aid in 
clinical assessment of glaucoma. 
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Ultrasound Biomicroscopy in Plateau Iris Syndrome 





Charles J. Pavlin, M.D., Robert Ritch, M.D., and F. Stuart Foster, Ph.D. 


Ultrasound biomicroscopy is a new tech- 
nique that uses high-frequency ultrasound 
(50 to 100 MHz) to produce images of the entire 
anterior segment at high resolution (20 to 50 
um). The iridocorneal angle, iris, ciliary body, 
and posterior chamber can be imaged in detail 
and the dimensions and anatomic relation- 
ships of these structures determined. Plateau 
iris syndrome is a condition in which the 
angle remains appositionally closed or occlu- 
dable after iridectomy for angle-closure glau- 
coma. How the iris remains in a position that 
allows it to occlude the angle has been uncer- 
tain. We performed ultrasound biomicroscopy 
eye examinations on eight patients with clini- 
cally diagnosed plateau iris syndrome. In all 
the patients, ciliary processes were situated 
anteriorly compared to the position in normal 
subjects and in patients with angle closure 
caused by pupillary block. The ciliary proc- 
esses provide structural support beneath the 
peripheral iris, preventing the iris root from 
falling away from the trabecular meshwork 
after iridectomy. 


Pateau iris CONFIGURATION has been defined 
as a normal-depth anterior chamber, a flat iris 
plane, and an extremely narrow or closed angle 
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as determined by gonioscopy. Plateau iris syn- 
drome occurs when an eye with such a configu- 
ration of the anterior chamber remains capable 
of angle-closure, either spontaneously or after 
dilation, in the presence of a patent iridecto- 
my.’ These two definitions probably describe 
variations on a common origin. How the iris 
remains in a position that allows it to occlude 
the angle has been uncertain. Various theories 
include an abnormality of the peripheral iris, a 
lens effect, or anterior rotation or positioning of 
ciliary processes. Confirmation of the true ori- 
gin has not previously been possible because of 
the inability to image posterior chamber struc- 
tures in the living eye. 





See also p. 381 





Ultrasound biomicroscopy is a new technique 
that uses high-frequency ultrasound (50 to 100 
MHz) to produce images of the anterior seg- 
ment at high resolution (20 to 60 pm).®? The 
iridocorneal angle, iris, ciliary body, and pos- 
terior chamber can be imaged in detail and the 
dimensions and anatomic relationships of these 
structures analyzed. Using this technique, we 
examined the eyes of eight patients with clini- 
cally diagnosed plateau iris syndrome. 





Patients and Methods 





At the Princess Margaret Hospital in Toronto 
we constructed an ultrasound imaging system 
capable of producing subsurface images of liv- 
ing tissue at microscopic resolution. This sys- 
tem is based on unique 50- to 100-MHz trans- 
ducers that we integrated into a high-resolution 
B-scan imaging system. Lower-frequency trans- 
ducers (50 to 60 MHz) are used when depth of 
penetration is important. Higher-frequency 
transducers (80 to 100 MHz) are used to in- 
crease resolution of more superficial structures. 
In our current apparatus, these transducers can 
be rapidly changed; frequently, this is done 
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during one examination, depending on the lo- 
cation and depth of the abnormality to be 
studied. Most examinations in this series were 
performed using a 62-MHz transducer. Images 
were transferred to a Macintosh II computer 
with the aid of an image capture board. Analy- 
sis and measurement of various ocular struc- 
tures were then accomplished on the computer 
screen using software (Image, National Insti- 
tutes of Health). A speed of sound of 1,540 m 
per second was used to convert time to distance 
measurements. 

Eyes are studied using an eye cup of our own 
design, with methylcellulose as a coupling 
agent. The probe and preamplifier are support- 
ed by a mechanical arm to help reduce motion 
artifacts. Conventional scanning is performed 
by placing the probe close to the area of interest 
and observing the resulting image on the 
screen. Fine movement of the probe is per- 
formed manually with reference to the screen 
image. Details of the instrumentation and its 
use in the eye have been described in detail.*" 

Eight patients with plateau iris syndrome 
were examined. All patients had undergone 
successful laser iridectomy in both eyes after 
the diagnosis of angle-closure glaucoma. Sub- 
sequent examination by indentation goniosco- 
py disclosed that the angle remained partially 
or totally appositionally closed in both eyes 
despite the elimination of pupillary block. 
Three of the patients had been treated by argon 
laser peripheral iridoplasty in one eye. One 
patient had undergone a cataract extraction in 
one eye. 

Eyes were examined with ultrasound biomi- 
croscopy in several locations. Ultrasound bio- 


TABLE 


Scleral spur 





Fig. 1 (Pavlin, Ritch, and Foster). A diagrammatic 
representation of the angle-ciliary body configura- 
tion in plateau iris. The iris, ciliary process, and 
scleral spur are labeled. The scleral spur forms a 
landmark for measurement. Trabecular-ciliary proc- 
ess distance (TCPD) and iris thickness (ID) are mea- 
sured from a point starting 500 pm from the scleral 
spur. The iris-zonule distance (IZD) is measured at a 
point just clearing the ciliary process. 


microscopy allows the placement of the plane 
of section through a ciliary process or a recess 
between the processes as desired. Cross sec- 
tions were taken through a typical ciliary proc- 
ess to show the relationship of the process to 
the posterior iris. Images were taken at several 
different meridians. A typical cross section that 
clearly displayed the iris-ciliary process rela- 
tionship in one eye was used for measurement. 
This cross section was not from the same merid- 
ian in all eyes. Similar findings, however, were 
observed in all meridians. 

Various factors were measured in these pa- 
tients (Fig. 1). We previously defined a system 
of measurement using ultrasound biomicrosco- 
py in normal subjects." The scleral spur forms a 
distinct landmark on ultrasound biomicrosco- 


MEASUREMENTS OF ANTERIOR SEGMENT STRUCTURES IN PATIENTS WITH 
PLATEAU IRIS SYNDROME (um) 


—_—— Cr eee 


ANTERIOR 
CHAMBER IRIS-ZONULE 
PATIENT NO. DEPTH DISTANCE 
1 2,699 530 
2 2,367 463 
3 2,202 454 
4 2,268 458 
5 1,984 365 
6 1,760 380 
7 2,227 696 
8 2,318 265 
Average 2,228 451 
S.D.* 275 127 


*S.D. indicates standard deviation. 


TRABECULAR-CILIARY 


PROCESS IRIS ANGLE-OPENING 
DISTANCE THICKNESS DISTANCE 500 
402 353 49 
464 347 117 
314 232 82 
517 464 53 
430 397 33 
414 281 132 
393 298 95 
331 199 131 
408 321 87 
66 87 39 
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Fig. 2 (Pavlin, Ritch, and Foster). Ultrasound biomicroscopic images of typical angle cross sections in each of 
eight eyes with the plateau iris syndrome. These images show variation in degree of angle closure and in 
configuration of the iris and ciliary processes. They all have in common an anterior positioning of the ciliary 
processes, which produces an absent ciliary sulcus, support of the peripheral iris, and consequent narrowing of 
the angle. 


py. A point that was 500 pm from the scleral 
spur was placed on the anterior trabecular 
meshwork. A line was extended from this point 
perpendicularly through the iris to the ciliary 
process. The length of this line was measured 


and termed the trabecular-ciliary process dis- 
tance. The thickness of the iris was also mea- 
sured along this line. The trabecular-ciliary 
process distance minus the iris thickness de- 
fines the residual distance available for the 
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angle opening in these cases, which all showed 
obliteration of the ciliary sulcus. This distance 
is essentially equivalent to the angle opening at 
500 um from the scleral spur as defined previ- 
ously.” The anterior chamber depth and iris- 
zonule distance, that is, the distance from the 
posterior iris to the anterior zonule at a point 
just clearing the ciliary process, were also mea- 
sured (Table). Statistical analysis of measure- 
ments in patients with plateau iris syndrome 
compared to normal subjects was performed 
using an unpaired t-test. Although the meridi- 
an used for measurement is not strictly compa- 
rable in these two groups, we did not find major 
variations by meridian in either group during 
examination. 





Results 





An ultrasound biomicroscopic cross section 
through a typical angle-posterior chamber re- 
gion was performed in each eye with plateau 
iris (Fig. 2). All eyes with the plateau iris syn- 
drome displayed narrow angles on ultrasound 
biomicroscopy. The irides did not show ante- 
rior bowing, which indicated a lack of pressure 
differential between the posterior and anterior 
chambers. This is consistent with the absence 
of any pupillary block component after iridec- 
tomy. In all the patients with plateau iris syn- 
drome, ciliary processes were situated anterior- 
ly compared to the position in normal subjects 
and patients with angle closure caused by pu- 
pillary block. The position of the ciliary proc- 
esses in all these patients was remarkably simi- 
lar. The processes were positioned immediately 
adjacent to the posterior peripheral iris, closing 
the ciliary sulcus. This position was consistent 
with the provision of structural support be- 
neath the peripheral iris, preventing the iris 
root from falling away from the trabecular 
meshwork after iridectomy. 

Quantitative measurements in these patients 
were analyzed (Table). We also compared these 
measurements to those of a group of normal 
subjects.” The distance between the trabecular 
meshwork and ciliary processes was relatively 
small (408 + 66 wm) compared to that of nor- 
mal subjects (671 + 124 pm). This difference 
was significant (P < .0001). Iris thickness at this 
site (321 + 81 um) was not significantly differ- 
ent from that of normal subjects (372 + 58 um; 
P = .17). The trabecular-ciliary process dis- 
tance minus the iris thickness was uniformly 





small (87 + 39 um), leaving little room for the 
angle opening. Anterior chamber depths were 
significantly shallower than those of normal 
subjects (2,228 + 275 wm vs 3,128 + 372 pm; P 
< .0001) and the distance between the posterior 
iris and the zonule was significantly smaller 
than in normal subjects (451 + 127 um vs 671 
+ 124 pm; P = .0026). 

Despite the marked deepening of the anterior 
chamber in an eye with the plateau iris configu- 
ration and on which cataract extraction had 
been performed, the angle remained narrow 
over much of its circumference (Fig. 3). Even 
after cataract extraction, the ciliary processes 
remain anteriorly positioned and allow contin- 
ued structural support of the peripheral iris. 

Ultrasound biomicroscopy was performed in 
an eye that had the plateau iris configuration 
and that was treated by peripheral iridoplasty 
(Fig. 4). The angle was partially opened by a 
more central burn, but was widely opened by a 
more peripheral burn. Iris thinning was ob- 
served at the burn site. 





Discussion 





Normal eyes with open angles and eyes with 
relative pupillary block show varying ciliary 
body position (Fig. 5). We previously described 
our findings in a series of normal eyes and eyes 
with pupillary block before and after iridecto- 
my." In normal subjects, there is ample room 


nan 

Fig. 3 (Pavlin, Ritch, and Foster). Ultrasound bio- 
microscopic image in an eye with the plateau iris 
syndrome after cataract extraction with lens implan- 
tation. Despite the posterior position of the central 
iris and intraocular lens, the ciliary process remains 
anteriorly positioned and the angle remains nar- 
rowed. 
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Fig. 4 (Pavlin, Ritch, and Foster). Left, Ultrasound biomicroscopic image in an eye with the plateau iris 
syndrome after peripheral iridoplasty (arrow). The angle is partially open. Right, Ultrasound biomicroscopic 
image shows that a more peripheral burn induces greater iris thinning (arrow) and wider angle opening. 


between the ciliary processes and the trabecu- 
lar meshwork to allow the thickness of the iris 
to pass without angle narrowing. In eyes with 
pupillary block, there is anterior bowing of the 
iris caused by the pressure differential between 
the posterior and anterior chambers. This ante- 
rior bowing, which can be outlined and quanti- 
fied by ultrasound biomicroscopy, results in 
narrowing of the angle. The ciliary processes in 
most cases are positioned far enough posterior- 
ly, so that loss of anterior bowing after iridecto- 
my allows the peripheral iris to fall away suffi- 
ciently to open the angle. 

In eyes with the plateau iris configuration, 
the ciliary processes are situated more anterior- 
ly than they are in normal eyes. Patients with 
plateau iris syndrome often have some element 
of pupillary block as one of the mechanisms 
contributing to angle closure. The older the 
patient, the greater the chance of a component 
of pupillary block. Nevertheless, after pupil- 
lary block has been eliminated, the angle re- 


mains occludable on the basis of plateau iris. 
Iridectomy results in deepening of the midpe- 
ripheral anterior chamber as the iris flattens 
because of release of aqueous pressure in the 
posterior chamber. But the most peripheral por- 
tion of the iris, supported by the ciliary process- 
es, remains in a sufficiently anterior position so 
as to be capable of occluding the angle sponta- 
neously or with pharmacologic dilation. The 
structural support provided by the ciliary proc- 
esses prevents angle deepening in this region. 
Whether the angle is occludable spontaneously 
or only after dilation, and the level of mesh- 
work occluded, depend on the size and degree 
of anterior positioning of the ciliary processes 
and the thickness of the peripheral iris. The 
ciliary processes and the trabecular meshwork 
form a port through which the iris thickness 
must pass. The smaller this port or the thicker 
the iris in this region, or both, the greater the 
degree of angle closure. 

One of us (R.R.) observed that the point of 





Fig. 5 (Pavlin, Ritch, and Foster). Left, A typical ultrasound biomicroscopic view of a normal angle. There is a 
distinct ciliary sulcus, and ample room between the trabecular meshwork and ciliary process for the iris 
thickness to pass. Right, An ultrasound biomicroscopic image of pupillary block showing anterior iris bowing, 
and a distinct ciliary sulcus that will allow the iris to fall away from the trabecular meshwork after iridotomy. 
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maximal depression of the iris in eyes with 
plateau iris occurs in the midperiphery rather 
than in the extreme periphery when indenta- 
tion gonioscopy is performed.” The impression 
is created that the peripheral iris is draped over 
a structure that prevents it from moving back- 
ward. This finding is consistent with the cause 
demonstrated by ultrasound biomicroscopy, 
that is, that anteriorly placed ciliary processes 
prevent the peripheral iris from moving back- 
ward. 

This configuration of the ciliary processes 
probably represents an anatomic variant. There 
is no indication of any abnormality of the cili- 
ary body that would cause forward rotation of 
the processes. The possibility that the lens- 
zonule apparatus is pulling the process forward 
is unlikely because of the findings in the eye of 
our aphakic patient in which the ciliary process 
is still in a forward position despite the posteri- 
or position of the posterior chamber lens. The 
anterior chambers were relatively shallow in 
our patients compared to the anterior chambers 
in normal subjects, as is the distance from the 
iris to the anterior zonule. It is likely that the 
anterior process position results in a relatively 
anterior suspension of the lens. 

One approach to treatment is to attempt to 
thin the peripheral iris by the use of laser 
iridoplasty.’”"' It is apparent that these burns 
must be placed as peripherally as possible, if 
the relevant iris stroma, that is, that opposite 
the trabecular meshwork, is to be thinned. It is 
unlikely that this treatment approach has any 
effect on ciliary process position. 

This demonstration of the cause of plateau 
iris syndrome allows future treatment modali- 
ties to be based on proven pathophysiologic 
mechanisms. It also illustrates the ability of 


ultrasound biomicroscopy to help elucidate 
structural causes of angle-closure glaucoma 
syndromes. 
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Long-term Fluctuation of the Visual Field in Glaucoma 





Robert J. Boeglin, M.D., Joseph Caprioli, M.D., and Mario Zulauf, M.D. 


We examined 756 automated threshold visu- 
al fields of 167 eyes of patients with glaucoma 
to determine the magnitude of the long-term 
fluctuation at individual test locations. Eyes 
were grouped into clinically stable or nonsta- 
ble groups according to predefined clinical 
criteria. At individual test locations with ini- 
tial sensitivities of 25 to 30 dB in clinically 
stable eyes, the 5th to 95th percentile value for 
subsequent measurements was + 4 dB. For 
initial sensitivities of 20 dB, this 90% range 
was + 6 GB, and for sensitivities 15 dB or less, 
the 90% range of subsequent values spanned 
sensitivities from almost zero to normal val- 
ues. Long-term fluctuation correlated with 
short-term fluctuation (r = .363, P < .0005), but 
not with age or intraocular pressure. There 
was no correlation of long-term fluctuation 
with eccentricity after correcting for the de- 
creased sensitivity associated with greater ec- 
centricity. Long-term fluctuation was greater 
in the nonstable group than in the stable 
group (P < .0005). These data provide limits 
for fluctuation in stable patients with glauco- 
ma, which will help guide clinical decisions 
about visual field progression. 


Tue INTERPRETATION of automated static 
threshold perimetry is challenging. Perhaps 
most problematic is the discrimination between 
true deterioration of the visual field and long- 
term fluctuation in a series of examinations. 
Long-term fluctuation is the variance of repeat- 
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ed measurements performed at separate exami- 
nations days to years apart, and excludes identi- 
fiable artifacts. To differentiate between 
progressive visual field damage and long-term 
fluctuation, it is necessary to know the amount 
by which visual field measurements in a clini- 
cally stable patient with glaucoma can be ex- 
pected to vary from test to test. The purpose of 
this study was to develop guidelines for visual 
field interpretation by determining the magni- 
tude of long-term fluctuation in patients with 
glaucoma who were tested over an extended 
period of time in a clinical setting. 


Methods 


We examined all available visual field data 
from the Yale Glaucoma Section obtained with 
program G1 on the Octopus 201 perimeter over 
a five-year period beginning in 1986. All eyes 
with at least three visual fields performed over 
a minimum of 12 months that met the following 
criteria were entered into the study: (1) diagno- 
sis of primary open-angle glaucoma, pigmen- 
tary glaucoma, or pseudoexfoliation with glau- 
coma; (2) visual acuity 20/50 or better at the 
time of each visual field; (3) distance refractive 
error between +5 and —5 diopters spherical 
equivalent with not more than 1.5 diopters of 
cylinder; and (4) previous experience with au- 
tomated static threshold perimetry. Exclusion 
criteria included the following: (1) eyes on 
which cataract extraction had been performed 
during the study interval; (2) any visual field 
performed at a pupillary diameter of < 2 mm; 
and (3) any visual field performed in an eye for 
which the pupillary diameter from test to test 
differed by greater than a factor of two. 

Criteria for clinical stability required an un- 
changed optic nerve head appearance by care- 
ful examination of serial stereoscopic disk pho- 
tographs. Any eye that had an increase in 
medications during the study interval, either by 
addition of a new medication or by an increase 
in the dosage or frequency of an existing medi- 
cation, was considered nonstable. Any eye on 
which argon laser trabeculoplasty or any type 
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of glaucoma surgical procedure had been per- 
formed during the study period was considered 
nonstable. Eyes that did not clearly fit the stable 
or nonstable group criteria were excluded. 

All perimetric examinations used all phases 
of program G1 in which two separate threshold 
determinations are made at each test location. 
The average of these two measurements was 
taken as the value for threshold sensitivity at 
each test location. Long-term fluctuation at 
each test location was defined as the statistical 
variance (in dB’) of the serial values for thresh- 
old sensitivity at each test location. The Mann- 
Whitney U-test was used for hypothesis testing 
of distributions of data. The value of statistical 
significance used was P < .05. 


Results 


After application of the selection criteria, 410 
visual fields of 93 clinically stable eyes (67 
patients) and 346 visual fields of 74 nonstable 
eyes (57 patients) were analyzed. There were 31 
men and 36 women in the stable group, and 24 
men and 33 women in the nonstable group. The 
data for age, visual field indices, and reliability 
factors were determined (Table). 

Mean fluctuation, calculated as the mean of 
the individual pointwise variances, was 7.0 dB? 
in the stable group and 9.7 dB’ in the nonstable 
group; this difference was statistically signifi- 


TABLE 


cant (P < .0005). There was an increased fluctu- 
ation with greater distance from fixation in both 
groups (r = .34, P = .008), as well as higher 
fluctuation in the superior hemifield (mean, 9.1 
dB’) compared to the inferior hemifield (mean, 
7.41 dB’) in both groups (P < .0005). 

For points with sensitivities in the normal 
range defined by machine-stored values of age- 
matched controls, subsequent values were 
found to fluctuate within + 4 dB 90% of the 
time (corresponding to the 5th and 95th percen- 
tile values). As the sensitivity decreased, the 
fluctuation increased, so that for points with an 
initial sensitivity of 20 dB, this 90% range was 
+ 6 dB, and for points with initial sensitivities 
of 15 dB or less, the 90% range extended from 
nearly 0 dB to near normal values. The 5th and 
95th percentile values of subsequent threshold 
sensitivities were determined as a function of 
initial sensitivity (Fig. 1). 

The relationship of long-term fluctuation 
with sensitivity was also determined (Fig. 2). 
The fluctuation decreased at sensitivities less 
than 10 dB, and increased at sensitivities more 
than 32 dB. Within the range of sensitivities 
between 10 dB and 32 dB, we found an increase 
in fluctuation of 0.7 dB* for every 1 dB decrease 
in sensitivity (r = .44, P < .0005). 

To evaluate regional differences in fluctuation 
between stable and nonstable eyes, we used 
subsets of the stable and nonstable eyes, which 
were matched for the mean sensitivity of the 
initial visual field, and plotted the means of the 


DATA FOR AGE, VISUAL FIELD INDICES, AND RELIABILITY FACTORS 





MEAN 


Stable visual fields (N = 410) 


Age (yrs) 

Rate of false-positive answers 
Rate of false-negative answers 
Mean sensitivity (dB) 

Mean defect (dB) 

Corrected loss variance (dB?) 
Short-term fluctuation (dB) 


67.5 
4.5% 
2.5% 

23.2 
3.2 

17.9 
1.9 


Nonstable visual fields (N = 346) 


Age (yrs) 

Rate of false-positive answers 
Rate of false-negative answers 
Mean sensitivity (dB) 

Mean defect (dB) 

Corrected loss variance (dB?) 
Short-term fluctuation (dB) 


63.7 
5.5% 
4.4% 

20.8 
4.4 

39.6 
2.2 


S.D.* RANGE 
11.3 32.0-88.0 
6.1% 0%-35.5% 
4.9% 0%-32.1% 
5.1 6.36-32.1 
4.8 —6.1-18.7 
29.5 1.4-181.6 
0.5 0.9-4.7 
13.1 32.3-88.8 
6.2% 0%-30.3% 
7.0% 0%-50.0% 
5.7 6.4-31.6 
5.3 —3.9-17.3 
38.3 1.8-145.5 
0.9 1.0-12.1 





*Standard deviation. 
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Fig. 1 (Boeglin, Caprioli, and Zulauf). Mean, 5th, 
and 95th percentiles of subsequent threshold sensi- 
tivities for test locations with a sensitivity on the 
initial visual field shown on the x-axis in a group of 
clinically stable patients with glaucoma. 


fluctuations of the sensitivities of all eyes in 
each group at their corresponding locations in 
the program G1 visual field. Sixty-six stable 
eyes and 56 nonstable eyes were used in this 
comparison. The increased variances in the 
superior hemifield of nonstable eyes were com- 
pared to the variances of stable eyes (Fig. 3). 
The relationship between fluctuation and dis- 
tance from fixation for the stable eyes was 
analyzed (Fig. 4). For a program G1 visual field, 
there are 59 locations for which the threshold 
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Fig. 2 (Boeglin, Caprioli, and Zulauf). Variance as a 
function of mean sensitivity over all examinations for 
individual test locations in a group of clinically stable 
patients with glaucoma. 


sensitivity is determined, positioned so that 
there are 12 discrete distances from fixation. 
The increase in fluctuation averaged 0.10 dB? 
for each degree increase in distance from fixa- 
tion. To determine whether this relationship 
between fluctuation and eccentricity was pri- 
marily related to decreased sensitivity with 
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Fig. 3 (Boeglin, Caprioli, and Zulauf). Left, Mean variance per test location in the respective positions in an 
Octopus program G1 visual field for a group of clinically stable patients with glaucoma. The darker the shading 
of the box, the higher the fluctuation at that test location. Right, Mean variance per test location in the respective 
positions in an Octopus program G1 visual field for the nonstable patients with glaucoma. 
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Fig. 4(Boeglin, Caprioli, and Zulauf). Variance as a 
function of distance from fixation (r = .34, P = .008). 
This relationship can entirely be explained by the 
correlation between fluctuation and the decline in 
sensitivity that occurs with eccentricity. 


eccentricity, multivariate regression analysis 
with fluctuation as the independent variable 
and sensitivity and distance from fixation as 
dependent variables was performed in the sta- 
ble eyes. The use of distance from fixation in the 
model did not improve the correlation. 

In stable eyes, long-term fluctuation correlat- 
ed significantly with short-term fluctuation (r = 
.36, P < .0005), the number of stimuli required 
to complete the examination (r = .32, P = .002), 
and the rate of false-positive answers to catch 
trials (r = .30, P = .004). Long-term fluctuation 
did not correlate significantly with age, mean 
intraocular pressure, mean sensitivity, average 
corrected loss variance, or false-negative an- 
swers to catch trials. 


Discussion 


Long-term fluctuation may be defined as re- 
versible variation of visual field thresholds over 
two or more examinations exclusive of repro- 
ducible deterioration or improvement, and ex- 
clusive of identifiable artifacts. Patients with 
glaucoma have a higher long-term fluctuation 
than do normal subjects, and glaucoma sus- 
pects have values that fall between these two 
groups.’ Increases in both short-term and long- 
term fluctuation have been suggested as early 
signs of visual field damage.’” 


¥ s \ 

Previous studies have detécted»correlations 
between long-term fluctuation and differential 
light sensitivity, visual field, mean defect, age, 
intraocular pressure, short-term fluctuation, re- 
action time, and distance from fixation. None of 
these correlations singly or in combination are 
strong enough to allow a clinically useful pre- 
diction of the long-term fluctuation in an indi- 
vidual patient.*’ The duration between tests 
may also influence the magnitude of the mea- 
sured long-term fluctuation. Previous studies 
performed over relatively short periods of time 
may underestimate the magnitude of the long- 
term fluctuation with which clinicians are typi- 
cally faced.’ 

Long-term fluctuation may be reported as a 
variance (in square decibels), as a standard 
deviation (in decibels), or as a range (in deci- 
bels). Werner and associates" evaluated 80 visu- 
al fields of 20 clinically stable patients with 
glaucoma with program 32 on the Octopus 201 
perimeter. The patients had mild to severe 
visual field loss (mean sensitivity, 15.8 dB; 
range, 5.4 to 24.7 dB). The total fluctuation was 
defined as the mean variance of all test loca- 
tions, excluding locations for which the thresh- 
old was always 0 dB. Ninety-five percent of 
individual test locations had a variance of less 
than 36 dB’ and a range of less than 13 dB over 
the four tests. The mean total variance per 
subject was 7.8 dB’ (range, 2.0 to 22.1 dB’). 

Zulauf and associates’ found a mean fluctua- 
tion of individual test locations of 4.25 + 0.1 
dB’ in 29 clinically stable patients with glauco- 
ma. Long-term fluctuation correlated with sen- 
sitivity (r = .35, P < .001). The visual fields had 
a mean defect of 6.5 dB, and all test locations 
with a sensitivity of less than 5 dB on any 
examination were excluded from the calcula- 
tions. 

Werner, Ganiban, and Balaszi’’ further evalu- 
ated 67 patients with primary open-angle glau- 
coma with four visual fields performed on pro- 
gram G1 of the Octopus 201 perimeter. If the 
fluctuation of each test location was corrected 
to a sensitivity of 20 dB, the variances averaged 
7.4 dB’. Long-term fluctuation of individual test 
locations was strongly correlated with sensitiv- 
ity, as well as with test-point location. After 
correcting each location for differences in their 
sensitivity, the effect of test point location on 
fluctuation disappeared. 

The use of the mean of double determinations 
with the two-phase program G1 in this study 
may have some effect of reducing the fluctua- 
tions measured, as it tends to dampen the 
variability of responses within a single test. A 
similar dampening effect may result if fluctua- 
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tion is defined as the residual of the regression 
of the sensitivities against time as reported by 
Werner, Ganiban, and Balaszi." 

In this study, the mean fluctuation for the 
clinically stable patients with glaucoma was 
similar to previous values. We found a strong 
relationship between the long-term fluctuation 
of a single test location and its differential light 
sensitivity. For points with a sensitivity of 16 
dB or less on the initial visual field, the range of 
subsequent sensitivities was wide enough to 
include values equivalent to a nearly absolute 
scotoma to near-normal sensitivity. This range 
narrowed considerably at higher sensitivities, 
so that for sensitivities between 25 and 30 dB 
on the initial visual field, the 5th to 95th per- 
centile range was approximately + 4 dB. 

The low fluctuation rate found at sensitivities 
below 10 dB was a consequence of the fluctua- 
tion being restricted by the brightest stimulus 
available, which corresponded to a sensitivity 
of 0 dB. Also, a small increase in fluctuation at 
sensitivities above 30 dB may be explained by a 
relatively high rate of false-positive responses 
among the threshold values in this range. 

A consistent and statistically significant in- 
crease in fluctuation for individual test loca- 
tions was found in the nonstable eyes as com- 
pared to the fluctuation in stable eyes; the 
groups were matched for initial mean sensitivi- 
ty. This difference was most apparent in the 
superior Bjerrum and nasal step areas (Fig. 3). 
The fluctuation in the superior hemifield was 
also increased compared with the fluctuation in 
the inferior hemifield in both groups, confirm- 
ing previous studies.” 

We found a correlation between long-term 
fluctuation and short-term fluctuation. No com- 
bination of variables provided a correlation 
with long-term fluctuation in multivariate anal- 
yses stronger than r = .52. Thus, although we 
identified statistically significant individual 
correlations with long-term fluctuation, we 
could not account for more than one fourth of 
the overall variability of the long-term fluctua- 
tion. 

Our data provided guidelines for determining 
whether an intertest change at a single test 
location is within the range of expected fluctua- 
tion, or whether it is more likely to represent 
true visual field progression. However, the 
range of fluctuation of single test locations 


leads us to conclude that clinical decisions 
should only exceptionally be based on changes 
at single test locations. Further work will be 
performed to evaluate the magnitude of long- 
term fluctuation of clustered points to provide 
more sensitive and specific guidelines for the 
determination of visual field progression. 
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Prophylactic Use of Apraclonidine for Intraocular Pressure 
Increase After Nd:YAG Capsulotomies 
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David E. Silverstone, M.D., Stephen F. Brint, M.D., Kenneth W. Olander, M.D., 
Robert B. Taylor, George R. McCarty, Ph.D., Joseph M. deFaller, 
and Linda L. Burk, M.D. 


We evaluated the prophylactic effect of 1% 
apraclonidine HCI in controlling the increase 
in intraocular pressure after Nd:YAG posteri- 
or capsulotomy in a large, multicenter double- 
masked clinical trial. One hundred sixty-four 
patients were enrolled into the apraclonidine- 
treated group, and 165 into the vehicle-treated 
group. The incidence of increase in intraocu- 
lar pressure (greater than 5 mm Hg) in the 
apraclonidine-treated group (7%, 11 of 163 
patients) was significantly less than that in 
the vehicle-treated group (39%, 64 of 164 pa- 
tients). Similarly, the mean maximal change 
in intraocular pressure in the apraclonidine- 
treated group (1.3-mm Hg decrease) was sig- 
nificantly different from the increase in the 
vehicle-treated group (5.3-mm Hg increase). 
Few adverse reactions were observed. The risk 
for significant loss of visual function after 
Nd:YAG laser posterior capsulotomy, com- 
bined with the efficacy and relative safety of 
prophylactic apraclonidine, suggest its addi- 
tion to the treatment armamentarium. 


Posterior CAPSULOTOMY with the Nd:YAG la- 
ser is one of the most frequently performed 
anterior segment laser procedures. A complica- 
tion of this otherwise generally successful pro- 
cedure is an increase in intraocular pressure 
within the first several hours after laser treat- 
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ment. The incidence of significant increases in 
intraocular pressure may be greater than 
30%.* Pilocarpine, timolol, and levobunolol 
have attenuated the incidence and severity of 
increases in intraocular pressure after Nd:YAG 
laser capsulotomies.**"* However, the use of 
these agents is restricted by limited efficacy or 
potential for systemic adverse reactions. 

Recently, the ocular hypotensive efficacy of 
apraclonidine, an a-adrenoceptor agonist,” 
has been described in normal subjects and 
patients with increased intraocular pressure.’ 
Apraclonidine may reduce intraocular pressure 
by reducing anterior segment blood flow” 
that, in turn, decreases aqueous humor produc- 
tion.'*!7 Apraclonidine eyedrops elicit little or 
no reduction of cardiovascular function,™™ in 
contrast to topical use of its chemical analogue, 
clonidine." The polarity of apraclonidine rel- 
ative to clonidine may be responsible for the 
infrequency of adverse reactions related to cen- 
tral a,-adrenoceptor agonists. This polarity 
conveys apraclonidine’s relatively poor affinity 
to lipids, limiting its penetration through both 
the blood-brain barrier and the cornea. Access 
to the anterior chamber after instillation ap- 
pears to be caused primarily by transconjuncti- 
val and transscleral penetration.” 

In placebo-controlled, double-masked stud- 
ies, prophylactic use of apraclonidine has at- 
tenuated the incidence and severity of increases 
in intraocular pressure after Nd:YAG laser cap- 
sulotomies. These studies involved 63% and 46 
eyes.” We desired to further these observations 
in a large population (329 eyes) at many geo- 
graphically diverse sites. 





Patients and Methods 





Patients who were candidates for Nd:YAG 
posterior capsulotomy at the 19 study centers 
were considered for entry into the study. Ex- 
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cluded from participation were patients with 
hydrogel or silicone intraocular lenses and pa- 
tients who had vision in one eye only, or active 
ocular infection or inflammation. Also excluded 
from the study were patients using systemic 
clonidine; patients with unstable cardiovascu- 
lar disease; or women who were pregnant, 
nursing, or of child-bearing potential. The na- 
ture of the study was explained to patients who 
met these enrollment criteria, and written in- 
formed consent was obtained from those choos- 
ing to participate. Only one eye from each 
patient was included in the study. 

At entry, patients underwent a prestudy ex- 
amination, which included measurement of in- 
traocular pressure, heart rate, and blood pres- 
sure. In a double-masked fashion by which 
patients were randomly assigned to treatment, 
patients received one drop of either 1.0% apra- 
clonidine HCI or its vehicle one hour before the 
laser procedure, and again immediately at the 
conclusion of the surgical procedure. Intraocu- 
lar pressure, heart rate, and blood pressure 
were measured one, two, and three hours after 
the procedure. The capsulotomies were per- 
formed using a Q-switched Nd:YAG laser with 
the patients topically anesthetized and with the 
minimal energy settings required to create an 
adequate central opening in the posterior cap- 
sule. 

Changes in intraocular pressure, heart rate, 
blood pressure, and demographic characteris- 
tics after the laser procedure were evaluated 
with the stratified Cochran-Mantel-Haenszel 
test with values as ranks.”°”’ A P value of .05 or 
less was considered statistically significant. 





Results 





One hundred sixty-four patients were en- 
rolled into the apraclonidine-treated group, 
and 165 into the vehicle-treated group. The 
mean age of the patients in the apraclonidine- 
treated group was approximately two years 
greater than that of the vehicle-treated group 
(Table 1). Although this difference was statisti- 
cally significant, it was judged of little clinical 
Significance. The patient population was pre- 
dominantly female and white. Approximately 
20% of the patients had glaucoma, most under- 
going topical ocular hypotensive treatment. Ex- 
cept for age, there were no significant differenc- 
es in demographic or historical measures 
between the treatment groups. 


TABLE 1 
DEMOGRAPHIC CHARACTERISTICS OF PATIENTS* 


—_—_—_—_—_—_————— 


APRACLONIDINE- VEHICLE- 
TREATED PATIENTS TREATED PATIENTS 
(N = 164) (N = 165) 
Age 
Mean + S.D. 74.0 + 8.8 71.72 120 
Gender 
Female 111 (68%) 115 (70%) 
Male 53 (32%) 50 (30%) 
Race 
White 151 (93%) 145 (88%) 
Other/not available 13 (8%) 20 (12%) 
Glaucoma 32 (20%) 30 (18%) 
Ocular hypotensive 
medications 29 (17%) 31 (19%) 
-adrenoceptor 
antagonists 27 (16%) 27 (16%) 
Pilocarpine 12 (7%) 11 (7%) 


le 

*There were no significant differences between the groups, 
except for age, for which the P value was .020. S.D. indicates 
standard deviation. 


The mean number of spots used to produce a 
capsulotomy was 36, and the mean pulse power 
used was 1.6 mJ, with no notable difference 
between the treatment groups. The mean intra- 
ocular pressure before administration of study 
medications or laser treatment was approxi- 
mately 16 mm Hg, with no significant differ- 
ence between treatment groups. During the 
three-hour observation period after the laser 
procedure, the intraocular pressure decreased 
in the apraclonidine-treated group (mean de- 
crease, 2.6 to 2.9 mm Hg). During the same 
period, the intraocular pressure increased in 
the vehicle-treated group (mean increase, 3.2 to 
3.6 mm Hg). Using the maximal intraocular 
pressure in each patient at any point during the 
observation period, there was a mean decrease 
of 1.3 mm Hg in the apraclonidine-treated 
group, and a mean increase of 5.3 mm Hg in the 
vehicle-treated group. This approximately 5- to 
7-mm Hg difference between the decrease in 
the apraclonidine-treated group and the in- 
crease in the vehicle-treated group was statisti- 
cally significant for all evaluations (Table 2). 

In the vehicle-treated group, 64 of 164 pa- 
tients (39%) experienced an increase in intraoc- 
ular pressure greater than 5 mm Hg (Figure). 
Forty-one of 164 patients (25%) in the vehicle- 
treated group experienced an increase in in- 
traocular pressure greater than 10 mm Hg. 
Significantly fewer patients in the apracloni- 


Vol. 113, No. 4 


Apraclonidine and Laser Capsulotomy 403 


e—a 


TABLE 2 
MEAN CHANGE IN INTRAOCULAR PRESSURE (mM He)" 


i 


APRACLONIDINE- 
TREATED PATIENTS 


NO. 

TIME OF PATIENTS MEAN S.D. 
Baseline 164 15.5 3.7 
1 hour 162 —2.6 3.4 
2 hours 163 —2.9 4.1 
3 hours 161 —2.7 4.2 
At any 

time 163 -1.3 4.0 


VEHICLE- 
TREATED PATIENTS 


NO. 

OF PATIENTS MEAN S.D. P VALUE 
164 15.7 3.2 .332 
164 3.2 5.5 .001 
163 3.6 6.2 .001 
164 3.2 6.2 .001 
164 5.3 6.5 .001 


i 


*One apraclonidine-treated and one vehicle-treated patient were randomly assigned to treatment and 
considered in the demographic analysis, but did not receive medication or the laser procedure or both. S.D. 


indicates standard deviation. 


dine-treated group experienced increases in 
intraocular pressure (P = .001). In the apra- 
clonidine-treated group, increases greater than 
5 mm Hg occurred in 11 of 163 patients (7%), 
and increases greater than 10 mm Hg occurred 
in three of 163 patients (2%). 

Three hours after the laser, the mean de- 
crease in systolic blood pressure in the apraclo- 
nidine-treated group, 4.8 mm Hg, was statisti- 
cally different than that in the vehicle-treated 
group, 1.9 mm Hg (P = .018). There were no 
other statistically significant differences be- 
tween the treatment groups in mean heart rate 
or blood pressure at any observation period. 

Eight treatment-related adverse reactions oc- 
curred. Seven occurred among the apracloni- 
dine-treated group. These consisted of the fol- 
lowing: two cases of mild ocular inflammation, 
one case of corneal edema, one case of nasal 
burning, one case of ipsilateral eyelid retrac- 
tion, one case of irregular heart rate, and one 
case of postoperative blepharospasm. The one 
reaction that occurred in the placebo-treated 
group was a dramatic increase in blood pres- 
sure after the laser procedure. All reactions 
were transient and without sequelae. 





Discussion 





We found apraclonidine to be effective in 
attenuating the incidence of severity of increas- 
es in intraocular pressure after Nd:YAG posteri- 
or capsulotomy. The drug-related adverse reac- 
tions were few and without long-term clinical 
significance. 


The incidence of significant increases in our 
vehicle-treated group, 25% to 39%, demon- 
strated the ability of this procedure to elicit an 
increase in intraocular pressure, and was simi- 
lar to previous reports.’* Our observations of 
the efficacy and relative safety of apraclonidine 
as a prophylactic agent for increases in intraoc- 
ular pressure were also similar to previous 
reports." 

Impairment of the outflow facility appears to 
be the principal mechanism that brings about 
the transient intraocular pressure increase after 
Nd:YAG posterior capsulotomy. A decrease in 
the coefficient of outflow has been documented 
during the postoperative period after Nd:YAG 
capsulotomy procedures.”** Work in primates 
suggested that this impairment of outflow was 
caused by the lodging or accumulation of debris 
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Figure (Silverstone and associates). Incidence of 
increases in intraocular pressure (spikes) at any time 
point during the three-hour follow-up period. The 
difference between the apraclonidine- and vehi- 
cle treated groups was statistically significant for 
increases greater than 5 mm Hg and greater than 
10 mm Hg (P = .001). 
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and to development of inflammation in either 
the internal trabecular meshwork, the juxtacan- 
alicular meshwork, or the pores of the internal 
wall of Schlemm’s canal. Posterior capsular 
remnants have been visualized in the anterior 
chamber and within the trabecular meshwork 
after Nd:YAG capsulotomy.*’ Other factors such 
as the disruption of the blood-aqueous barrier, 
laser shock-wave effects, and the release of 
unspecified neurohumoral agents may also im- 
pair outflow facility and thereby contribute to 
the postoperative increase in intraocular pres- 
sure. 

The primary effect of apraclonidine on aque- 
ous humor dynamics appears to be a reduction 
in aqueous humor flow.":” Although this differs 
from the apparent mechanism of the increase of 
intraocular pressure after Nd:YAG laser capsu- 
lotomy, it still appears to be clinically effective. 

Clinically apparent optic nerve damage, pro- 
gression of visual field loss, and loss of vision 
can result from an acute transient increase in 
intraocular pressure after Nd:YAG capsuloto- 
my.” Patients with glaucoma represent a large 
group of individuals who have an increased risk 
of visual loss if intraocular pressure increases 
postoperatively. One of the best-documented 
occurrences of visual field loss caused by an 
acute increase in intraocular pressure was in a 
patient with glaucoma who had undergone an 
Nd:YAG laser posterior capsulotomy.” Tran- 
sient loss of vision accompanied by ocular pain, 
nausea, and vomiting has occurred within 
hours after Nd:YAG capsulotomy with acute 
increase in intraocular pressure.” These clini- 
cal findings document the detrimental effects of 
acute transient increase in intraocular pressure 
after Nd:YAG laser capsulotomy on vision. 

The risk for marked loss of visual function 
after Nd:YAG laser posterior capsulotomy com- 
bined with the efficacy and relative safety of 
prophylactic apraclonidine suggest its addition 
to our treatment armamentarium. 
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Running Nylon Suture Dissolution After Penetrating 


Keratoplasty 





Beatrice E. Frueh, M.D., Sandy T. Feldman, M.D., Robert M. Feldman, M.D., 
Nunzio P. Sossi, M.D., Joseph Frucht-Pery, M.D., and Stuart I. Brown, M.D. 


We attempted to evaluate whether the low 
degrees of astigmatism achieved early in the 
postkeratoplasty period with the combined 
interrupted/running suturing technique were 
maintained for long periods of time. For 13 to 
70 months (mean, 30.2 months), we monitored 
a group of patients (25 eyes) who had previ- 
ously undergone the combined interrupted/ 
running suturing technique (12 interrupted 
10-0 nylon sutures and one running 11-0 nylon 
suture). Nine running sutures broke sponta- 
neously, causing a significant increase of the 
keratometric astigmatism of the entire popu- 
lation from 1.7 + 1.6 to 3.4 + 2.6 diopters 
(mean + standard deviation). The mean vec- 
tor-corrected change in astigmatism after su- 
ture breakage was 4.9 + 2.6 diopters. Surgical 
procedures to reduce astigmatism were re- 
quired in many of the eyes in which the 11-0 
running nylon suture broke. Our results sug- 
gested that 11-0 nylon is not an ideal material 
for the running suture because its high rate of 
spontaneous disruption leads to undesired, 
Statistically significant increases in postkera- 
toplasty astigmatism. Further, our results in- 
dicated that the selective suture technique can 
maintain low degrees of astigmatism only if 
the sutures remain intact. Studies of the effect 
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of keratoplasty suturing techniques on astig- 
matism should probably include a follow-up 
that is sufficiently long to indicate its long- 
term value to the patient. 


Asticmatism is still a cause of diminished 
visual acuity and lack of binocular vision after 
penetrating keratoplasty.’ The goal of corneal 
surgical procedures is to achieve low and stable 
amounts of astigmatism early in the postopera- 
tive course. However, many factors involved in 
the development of postkeratoplasty astigma- 
tism cannot yet be controlled. Much attention 
has been focused on factors that can be manipu- 
lated by the surgeon, such as suture type and 
suturing technique. Suturing techniques to re- 
duce astigmatism include the following: double 
running sutures,“* combined running and inter- 
rupted sutures,”* and single running sutures 
with postoperative adjustment.*" The extent to 
which type and technique determine postoper- 
ative astigmatism remains unknown. Musch 
and associates‘ reported a double running su- 
ture technique in 60 eyes. At one year of follow- 
up, the mean astigmatism was 4.00 diopters. 
This group was then compared to a similar 
group of eyes that were sutured with 10-0 
interrupted nylon sutures and an 11-0 running 
nylon suture. At one year of follow-up, the 
mean astigmatism was 2.50 diopters. A tech- 
nique for adjusting a single running 10-0 nylon 
suture postoperatively was recently described 
by Lin and associates.’ After adjustment, the 
mean astigmatism at the four-month follow-up 
was 1.7 diopters. 

We attempted to determine whether the com- 
bined suture technique was effective in main- 
taining low degrees of postkeratoplasty astig- 
matism in a previously described group of 
patients" later in the postoperative period. The 
long-term effects and complications associated 
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with this suturing technique have not been well 
studied. 





Material and Methods 





Twenty-five eyes on which corneal trans- 
plants were performed between November 
1984 and May 1986 were monitored until Octo- 
ber 1990. The combined suture technique was 
performed on all corneas that were not vascu- 
larized, perforated, or congenitally opaque, 
and these corneas were entered into the study. 
These transplants had been performed by one 
of us (S.I.B.). The surgical procedure and its 
early astigmatic results have been previously 
described.’ In brief, the suturing technique con- 
sisted of 12 interrupted 10-0 nylon sutures and 
a 16-bite running 11-0 nylon suture. Early re- 
duction of astigmatism was achieved by remov- 
ing interrupted sutures on the basis of central 
keratometric readings. In no eye was the run- 
ning 11-0 nylon suture removed to reduce astig- 
matism. Once visual rehabilitation was 
achieved, no interrupted or running sutures 
were removed unless loosening, vasculariza- 
tion, or breakage occurred. If the running su- 
ture broke spontaneously, the 11-0 nylon su- 
ture was removed entirely. If present, any 
remaining interrupted sutures were then re- 
moved to diminish astigmatism. 

An independent investigator collected data 
from the outpatient medical records on a stand- 
ardized form that included the preoperative 
diagnosis, demographic information, central 
keratometric readings using a keratometer, vis- 
ual acuity, manifest refraction, removal of su- 
tures, complications, and any additional surgi- 
cal procedures. Eyes that required cataract 
extraction were excluded from the study post- 
operatively. The population was divided into 
the following two groups: Group 1, eyes with 
an intact running 11-0 nylon suture; and Group 
2, eyes in which the running suture broke. 

Paired and unpaired two-tailed Student's t- 
tests were used to compare variables within and 
between the groups. A P value less than .05 was 
considered statistically significant. Descriptive 
statistics were calculated for study variables for 
the entire population. Vectorial analysis was 
used to evaluate the changes in astigmatism 
after breakage of the running suture.” The 
nonparametric Kaplan-Meier survival analysis 
method! was used to predict the postoperative 
risk of suture disruption with time. 





Results 





Twenty-one of the 25 transplants originally 
described? were included in our study. Eyes 
were excluded for the following reasons: graft 
rejection (two eyes), revision of corneal wound 
(one eye), and loss to follow-up (one eye). The 
corneal grafts remained transparent in all 21 
eyes. The mean follow-up was 30.2 months 
with a range between 13 and 70 months. The 
mean age of patients at the time of surgical 
procedures was 59.8 + 22 years (mean = stan- 
dard deviation). Preoperative diagnoses includ- 
ed the following: keratoconus (five eyes), bul- 
lous keratopathy (six eyes), corneal scar (three 
eyes), Fuchs’ corneal dystrophy (two eyes), 
failed graft (two eyes), and other (three eyes). 
Group 1 consisted of 12 eyes in which the 
running suture remained intact. Group 2 con- 
sisted of nine eyes in which the running suture 
disrupted spontaneously after penetrating ker- 
atoplasty (mean, 26.8 + 10.4 months). There 
was no significant difference between the two 
groups with respect to age, gender, elapsed 
time after penetrating keratoplasty, or preoper- 
ative diagnosis. 

Keratometric readings at last visit and length 
of follow-up for Group 1 were determined (Ta- 
ble 1). Keratometric readings and vectorial 
analysis of the change in astigmatism after 
suture disruption for Group 2 were also deter- 
mined (Table 2). Before suture disruption, no 
significant difference (P = .24) in corneal astig- 
matism was observed between Groups 1 and 2; 


TABLE 1 
KERATOMETRIC ASTIGMATISM AT LAST VISIT AND 
LENGTH OF FOLLOW-UP FOR GROUP 1 


a 


PATIENT KERATOMETRIC ASTIGMATISM POSTOPERATIVE TIME 
NO. (DIOPTERS) (MOS) 
1 1.00 14 
2 1.00 56 
3 2.50 29 
4 2.50 53 
5 0.50 64 
6 7.00 15 
7 1.00 26 
8 0.00 70 
9 4.50 24 
10 0.50 13 
11 2.50 13 
12 2.25 34 


LL 
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TABLE 2 
TIME OF SUTURE BREAKAGE, KERATOMETRIC ASTIGMATISM BEFORE AND AFTER SUTURE BREAKAGE, AND 
RESULTING VECTOR-CORRECTED CHANGES IN ASTIGMATISM FOR GROUP 2 





BEFORE BREAKAGE POSTDISRUPTION 


TIME OF KERATOMETRY KERATOMETRIC KERATOMETRIC KERATOMETRIC VECTORIAL CHANGE 
BREAKAGE READINGS ASTIGMATISM READINGS ASTIGMATISM IN ASTIGMATISM* 
(mos) (DIOPTERS/AXIS) (DIOPTERS x AXIS) (DIOPTERS/AXIS) (DIOPTERS x AXIS) (DIOPTERS x AXIS) 
24 42.25/44.00 10 +1.75 x 10 40.00/45.00 10 +5.00 x 10 3.25 x 10 
43 45.75/47.75 22 +2.00 x 22 45.00/52.00 170 +7.00 x 170 6.38 x 162 
8 42.75/43.75 0 +1.00 x 0 43.50/49.25 80 +5.75 x 80 6.69 x 81 
24 45.25/45.50 90 +0.25 x 90 41.50/48.00 30 +6.50 x 30 6.63 x 29 
23 46.50/47.00 0 +0.50 x 0 43.25/47.50 145 +4.25 x 145 4.10 x 142 
22 42.00/42.50 0 +0.50 x 0 41.75/48.50 95 +6.75 x 95 7.25 x 95 
26 42.25/45.00 0 +2.75 x 0 45.30/46.50 168 +1.20 x 168 1.72 x 81 
31 45.00/46.50 90 +1.50 x 90 45.25/47.25 90 +2.00 x 90 0.50 x 90 
40 46.00/47.00 0 +1.00 x 0 38.50/47.00 168 +8.50 x 168 7.60 x 166 


CC rr: Oni—n— — aaa SSeS 


“Change in astigmatism was determined using the formula of Jaffe and Clayman. 


the keratometric astigmatism was 2.10 + 1.99 
diopters and 1.25 + 0.82 diopters in Groups 1 
and 2, respectively. After suture disruption, the 
astigmatism in Group 2 increased to 5.22 + 
2.39 diopters (range, 1.2 to 8.5 diopters) and 
differed significantly from that in Group 1 (P = 
004). The postdisruption astigmatism in Group 
2 was significantly greater than that before 
suture rupture for the same group (P = .0035). 
The mean change in astigmatism calculated by 
vectorial analysis after suture rupture was 4.90 
+ 2.60 diopters, according to Jaffe and Clay- 
man.” The mean astigmatism for the entire 
population increased from 1.7 + 1.6 to 3.4 + 
2.6 diopters (P = .0097). None of the grafts 
with a broken 11-0 running suture developed 
infectious keratitis or graft rejection. However, 
one graft, which had a loose running nylon 
suture without evidence of exposure, devel- 
oped an infectious keratitis almost six years 
after keratoplasty. 

The time of breakage and change in kerato- 
metric astigmatism were not correlated (r? = 
007) and power of keratometric astigmatism or 
axis of cylinder before and after breakage of the 
running suture was not correlated (r° = .278 
and r* = .179, respectively). When the running 
nylon suture broke, the axis shifted an average 
of 45.1 degrees (range, 0 to 85 degrees). Six of 
nine eyes (67%) had a change of less than 40 
degrees. The time from penetrating keratoplas- 
ty to the dissolution of the 11-0 nylon suture 
was analyzed by means of the Kaplan-Meier 
survival analysis method (Figure). Time-specif- 
ic information on the percent of grafts without 


running nylon breakage, standard errors of 
these estimates, and the number of subjects at 
risk were also analyzed (Table 3). The probabil- 
ity that the 11-0 nylon suture would not break 
two years after penetrating keratoplasty was 
69.9% + 9.9% (standard error), was 51.8% + 
14.7% at three years, and decreased dramatical- 
ly to 27.6% + 13.6% at four years. 

After breakage of the 11-0 nylon suture, 
astigmatism was first decreased by removing 
remaining interrupted sutures in the steep axis. 
If this did not satisfactorily reduce astigmatism 
and contact lenses were not tolerated, then 
relaxing incisions or wedge resections, or both, 


80 
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Figure (Frueh and associates). Kaplan-Meier survi- 
val analysis plot of the 11-0 nylon suture depicting 
the probability that the running nylon suture would 
remain intact after penetrating keratoplasty with the 
combined interrupted/running suturing technique. 
PKP indicates penetrating keratoplasty. 
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TABLE 3 
KAPLAN-MEIER ESTIMATES OF THE PERCENT OF 
INTACT 11-0 SUTURES, BY TIME AFTER PENETRATING 


KERATOPLASTY 
TIME AFTER PENETRATING PERCENT INTACT NO. OF EYES 
KERATOPLASTY SUTURES STANDARD REMAINING 
(mos) (N = 21) ERROR AT RISK 

6 100 0 21 

12 95.2 4.5 21 

24 69.9 9.9 15 

36 51.8 14.7 6 

48 27.6 13.6 3 

60 27.6 16.6 2 


were performed. Suture removal did not reduce 
astigmatism satisfactorily. The management 
and astigmatic results for Group 2 were ana- 
lyzed (Table 4). Relaxing incisions or wedge 
resections, or both, were needed in four eyes. In 
one patient, the astigmatism was successfully 
decreased to 1.5 diopters, but the other three 
eyes had astigmatism between 3 and 5.25 diop- 
ters. 


Discussion 


Selective removal of interrupted sutures in a 
graft with both interrupted and running su- 
tures is an established technique used to de- 
crease postkeratoplasty astigmatism and to im- 
prove visual rehabilitation early in the 
postoperative course.’* In 1982, Stainer, Perl, 
and Binder’ performed 50 grafts with this same 
technique using eight interrupted 10-0 nylon 
sutures and a running 11-0 nylon suture. The 
mean keratometric astigmatism was 4.3 diop- 
ters at six postoperative months and 5.2 diop- 
ters at 12 postoperative months, respectively. 
Binder’ found no statistically significant differ- 
ence between early suture removal at three 
weeks or six to eight weeks after penetrating 
keratoplasty. In a small group of subjects who 
underwent keratoplasty, Feldman and Brown” 
refined this technique using 12 interrupted 
10-0 nylon sutures and an 11-0 running nylon 
suture and described low degrees of astigma- 
tism. Harris, Waring, and Burk” and Kozarsky 
and Waring” further modified this technique by 
using a photokeratoscope to identify precisely 
the steepest semimeridian before suture remov- 


TABLE 4 
MANAGEMENT OF KERATOMETRIC ASTIGMATISM 
AFTER DISSOLUTION OF THE 11-0 RUNNING SUTURE 


ASTIGMATISM ASTIGMATISM 

AT THE TIME OF AFTER 

DISSOLUTION MANAGEMENT 

(DIOPTERS) MANAGEMENT (DIOPTERS) 

+5.00 x 10 Suture removal, patient +5.00 x 60 
died shortly thereafter 

+7.00 x 170 Patient died N.A.* 

+5.75 x 80 Suture removal, relaxing +4.25 x 50 
incisions, wedge resection 

+6.50 x 30 Relaxing incisions, wedge +3.00 x 55 
resection 

+4.25 x 145 Suture removal +5.25 x 124 

+6.75 x 95 Suture removal, relaxing +3.00 x 90 
incisions 

+1.20 x 168 No procedure needed; N.A. 
Patient later underwent 
cataract extraction 

+2.00 x 90 No procedure needed N.A. 

+8.50 x 168 Suture removal, relaxing +1.50 x 5 
incisions 


*N.A. indicates not applicable. 


al. Most recently, McNeill and Wessels” devel- 
oped the following additional suturing tech- 
nique: a single running 10-0 nylon suture is 
placed and adjusted during the early follow-up 
visits in response to the keratometric astigma- 
tism. Preliminary studies®" with McNeill and 
Wessels’ method showed a low postoperative 
astigmatism and a lack of serious complica- 
tions; after four months of postoperative fol- 
low-up, the mean astigmatism was reduced to 
1.7 diopters.’ 

Our clinical impression that many 11-0 nylon 
suture disruptions occurred, which resulted in 
an increasing need for medical care, caused us 
to evaluate the effect of time on postkeratoplas- 
ty astigmatism after the combined suturing 
technique. Our results support earlier results 
that indicated the combined suture technique 
results in a reduction of astigmatism after cor- 
neal transplantation*’*"; however, increased 
astigmatism occurred with time when the run- 
ning suture degraded. In our study population, 
the mean astigmatism was 3.4 + 2.6 diopters at 
13 to 70 months postoperatively. This amount 
of astigmatism is higher than the average of 
1.37 + 0.24 diopters previously described for 
the same patient population® and was caused by 
the spontaneous breakage of the suture in nine 
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transplants; that is, in 43% of the examined 
population between eight months and 3.5 
years. The mean astigmatism for the grafts with 
the broken 11-0 running suture was 5.22 + 2.39 
diopters and was 2.10 + 0.99 diopters for those 
with intact suture (P = .004). Six of nine eyes 
(67%) showed a shift in the axis of astigmatism 
of less than 40 degrees. This finding was similar 
to values observed after removing the running 
suture in the double running technique.’ By 
Kaplan-Meier survival analysis, we showed a 
high percentage of spontaneous ruptures with 
longer follow-up. Because of the lack of sutures 
in the appropriate axis, the astigmatism in- 
duced by degradation or disruption of the run- 
ning 11-0 nylon suture was not diminished 
satisfactorily by selective removal of interrupt- 
ed sutures. 

Our findings confirmed previous reports*!™"8 
that showed that the removal of running su- 
tures even one year postoperatively causes an 
unpredictable change in astigmatism. Our re- 
sults did not support the hypothesis that the 
cornea can be fixed or coaxed into position by 
selective suture removal.*** In a previous pa- 
per, Binder’ described no significant changes in 
the mean astigmatism of 188 eyes after remov- 
ing the running 11-0 nylon suture between 12 
and 71 months postoperatively. The discrepan- 
cy with our results may have occurred because 
the absolute astigmatic changes, rather than 
vector-corrected changes in astigmatism were 
measured. Like others,*'* we believe the mea- 
surement of vectorial analysis of astigmatism 
should be performed when discussing changes 
or induction of astigmatism. 

The spontaneous disruption of sutures often 
results in exposure of the suture, which may 
cause infectious keratitis, graft rejection, or 
vascularization. In a series of 439 eyes, Binder’ 
described three cases of spontaneous breakage 
of the running suture and consequent develop- 
ment of corneal infections. One of our patients 
developed a bacterial keratitis when his run- 
ning suture loosened. 

McNeill and Wessels" described only a 2.4% 
incidence of suture breakage in 330 eyes using a 
single running 10-0 nylon suture, which was 
adjusted with forceps according to the postop- 
erative astigmatism. This low rate of breakage 
may have been caused by a shorter follow-up 
(19.3 months) and the larger diameter of the 
suture, although with the manipulation result- 
ing from the suture adjustment, a higher inci- 


dence of spontaneous or iatrogenic breakages 
might be expected. 

Our study suggested that 11-0 nylon, a slowly 
biodegradable material, is not ideal as a run- 
ning suture of corneal transplants. Degradation 
with an unpredictable change in astigmatism 
developed in nine of 21 eyes (43%) and conse- 
quently, this technique did not maintain the 
cornea in a desired configuration in the long 
term. A stronger, less degradable suture materi- 
al may be a better alternative to obtain low 
degrees of astigmatism for a longer time after 
penetrating keratoplasty, as well as to prevent 
the suture-associated complications of infec- 
tion, vascularization, or rejection. 
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Mooren’s Ulcer and Evidence of Stromal Graft Rejection 


After Penetrating Keratoplasty 





John D. Gottsch, M.D., Sammy H. Liu, Ph.D., and Walter J. Stark, M.D. 


A Mooren’s ulcer developed in a 6-year-old 
girl after a penetrating keratoplasty for Pe- 
ters’ anomaly. A destructive, circumferential, 
and centripetal stromal ulceration recurred 
despite conjunctival resection, corneal gluing, 
topical and systemic administration of corti- 
costeroids, and repeat graftings. Results of a 
Systemic and a rheumatologic examination 
were unremarkable. Histopathologic evalua- 
tions of donor grafts consistently disclosed a 
lymphocytic and a plasma cell infiltrate. Indi- 
rect immunofluorescent staining using a nor- 
mal donor cornea substrate was positive at the 
level of Bowman’s membrane and stroma. The 
patient’s lymphocytes were stimulated by a 
partially purified bovine corneal antigen and 
a positive antibody titer was found in the 
patient’s sera to the same corneal antigen. 
These results suggest humoral and cell-medi- 
ated immune mechanisms can be involved in 
the initiation and perpetuation of a stromal 
rejection process after penetrating keratoplas- 


ty. 


Mooren’s utcer is a chronic, painful ulcera- 
tion that begins at the corneal periphery and 
progresses relentlessly, circumferentially, and 
centripetally to involve the entire cornea. His- 
topathologically, Mooren’s ulcers are charac- 
terized by intense infiltration of plasma cells 
and lymphocytes in the area of the corneal 
ulcer.’ Autoimmunity is suspected to have a 
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role in the pathogenesis of the disease, on the 
basis of evidence of circulating antibodies to 
corneal epithelium,*” specific cell-mediated im- 
mune reactions toward corneal antigens dem- 
onstrated by inhibition of leukocyte migration,’ 
and lymphocyte transformation assay." 

Mooren’s ulcers have been described after 
penetrating keratoplasties in which host and 
donor tissue were involved.*!! However, the 
immunologic status of those patients has never 
been adequately evaluated. In this study we 
evaluated the humoral and cellular immune 
status of a patient with a Mooren’s ulcer after 
penetrating keratoplasty. 





Case Report 





In February 1983, a newborn girl with bilater- 
al Peters’ anomaly (Fig. 1) received a graft in the 
right eye and then in the left eye several weeks 
later. The right eye was lost to intractable, 
uncontrollable glaucoma. The left cornea re- 
mained clear (Fig. 2) until six years later, when 
circumferential, peripheral, and progressive 
stromal ulceration was noted (Fig. 3). Results of 
rheumatologic, allergic, and microbial exami- 
nations were unremarkable. A conjunctival re- 
section was performed, succeeded by corneal 
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Fig. 1 (Gottsch, Liu, and Stark). Bilateral Peter’s 
anomaly in a newborn girl. 
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Fig. 2 (Gottsch, Liu, and Stark). A clear corneal 


graft after penetrating keratoplasty for Peter's anom- 
aly. 


gluing; however, further ulceration occurred 
(Fig. 4). Intravenous administration of pulse 
corticosteroids succeeded by oral administra- 
tion of corticosteroids did not halt the progres- 
sion of the ulceration and a penetrating kerato- 
plasty was repeated. In September 1989, the 
ulceration recurred; a third penetrating kerato- 
plasty with cataract extraction and an anterior 
vitrectomy were performed. In January 1990, 
the patient was treated for culture-positive mo- 
coccal keratitis. In April 1990, the peripheral 
corneal ulcer returned, corneal gluing was per- 
formed, and the patient was treated with orally 
administered prednisone, 25 mg every day, 
which was tapered over seven months. In De- 
cember 1990, severe thinning was noted, and a 
corneal scleral graft was performed. In March 
1991, corneal scleral grafting was repeated for 
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Fig. 4 (Gottsch, Liu, and Stark). Progressive corne- 
al ulceration despite conjunctival resection and cor- 
neal gluing. 
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Fig. 3 (Gottsch, Liu, and Stark). A circumferential, 
peripheral, and progressive stromal ulceration after 
penetrating keratoplasty for Peter’s anomaly. 


an imminent perforation. Cyclosporine was ad- 
ministered topically, which did not prevent 
recurrent disease. In June 1991, peripheral cor- 
neal ulceration recurred, and a third corneal 
scleral grafting was performed. Because im- 
mune mechanisms against a stromal protein 
may have a role in the rejection and destruction 
of these multiple corneal grafts, the parents 
rejected further systemic immunosuppression, 
and consented to an autoperiosteal graft taken 
from the patient’s right leg. Six months 
postoperatively, the graft remained without in- 
flammation and without ulceration (Fig. 5). 





Material and Methods 





Histopathologic analysis—Conjunctival and 
corneal biopsy specimens were taken before 





Fig. 5 (Gottsch, Liu, and Stark). An autoperiosteal 
graft from the patient without ulceration after a 
six-month follow-up. 
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corneal scleral graftings were repeated in De- 
cember 1990 and March 1991. Tissues were 
fixed in 10% formalin, embedded in paraffin, 
sectioned, and stained with hematoxylin and 
eosin. 

Indirect immunofluorescence—A fresh cornea 
from a 40-year-old man was used as a substrate. 
The tissue sections were immediately frozen, 
sectioned on a cryostat, and fixed in acetone for 
ten minutes. After they were washed with phos- 
phate-buffered saline solution, the sections 
were incubated with a twofold dilution of the 
patient’s serum for 30 minutes at room temper- 
ature (25 C). The slides were subsequently 
incubated with fluorescein-labeled goat anti- 
human immunoglobulins (Southern Biotech- 
nology, Birmingham, Alabama) after a standard 
washing procedure. 

Preparation of bovine corneal antigens—Bo- 
vine eyes were obtained from a local slaughter- 
house. Corneas were excised immediately and 
stored at —20 C until use. After fragmenting the 
cornea into small pieces, a 20% (weight/vol- 
ume) suspension in phosphate-buffered saline 
solution was stirred slowly for 24 hours at 4 C, 
and centrifuged for 30 minutes at 30,000 g. The 
supernatant was decanted and saved. The pellet 
was extracted with 3M potassium chloride in 
phosphate-buffered saline solution for 24 hours 
at 4 C and centrifuged. The supernatant was 
dialyzed in the cold against several changes of 
phosphate-buffered saline solution. The two 
supernatants were then pooled and concentrat- 
ed to 20 mg of protein per milliliter on an 
Amicon YM-10 membrane (Amicon Corpora- 
tion, Danvers, Massachusetts). All protein de- 
terminations were performed with the dye- 
binding protein assay (Bio-Rad, Richmond, 
California), with bovine serum albumin as 
standard. 

The crude extracts were subjected to ion- 
exchange chromatography. The extracts were 
dialyzed against several changes of 0.01M, so- 
dium phosphate buffer, pH 8.0. Twenty-five 
milliliters of the extracts containing 500-mg 
proteins was applied to a 4 x 20-cm column of 
diethylaminoethyl cellulose-53 (Whatman, 
Clifton, New Jersey), which was equilibrated 
with 0.01M sodium phosphate buffer, pH 8.0. 
The column was eluted with a three-column 
volume of stepwise-increasing concentrations 
of sodium chloride from 0.05M to 0.3M in 
0.01M sodium phosphate buffer, pH 8.0. The 
column was run at room temperature (25 C) ata 
flow rate of 100 ml/hr. Each chromatographic 
fraction was concentrated to 10 mg/ml. 


Lymphocyte stimulation assay—Heparinized 
peripheral blood samples were obtained to 
evaluate cell-mediated immune responses to 
partially purified bovine corneal proteins. The 
mononuclear cells were isolated from the dilut- 
ed blood by Ficoll-Isopaque centrifugation on 
Histopaque-1077 (Sigma, St. Louis, Missouri). 
Five healthy staff members served as control 
subjects. Sera were stored at —20 C until use. A 
0.1-ml volume containing 1 x 10° lymphocytes 
in complete culture medium was added to a 
96-well round-bottomed microtiter plate (Cos- 
ter, Cambridge, Massachusetts). The complete 
culture medium was RPMI 1640 (Gibco Labora- 
tories, Grand Island, New York) supplemented 
with 10% heat-inactivated human serum, peni- 
cillin (50 ug/ml), streptomycin (50 pg/ml), and 
L-glutamine (2 mM). An additional 0.1-ml vol- 
ume containing various diethylaminoethy] cel- 
lulose-53 chromatographic fractions at a final 
concentration of 50 ug/ml was added, result- 
ing in a final volume of 0.2 ml. Control cultures 
contained no antigen or mitogen. All cultures 
were performed in triplicate. Cultures were 
incubated at 37 C in a humidified atmosphere of 
air containing 5% CO” for 5% days. The prolif- 
erative responses of these cultures were deter- 
mined by adding 0.5 Ci of tritiated thymidine 
for the last 16 hours of culture. Cultures were 
collected on glass-fiber filters with a multiple- 
cell harvester (PHD, Cambridge Technology 
Inc., Massachusetts). Incorporation of *H-thy- 
midine was determined by liquid scintillation 
counting. The stimulation index was calculated 
as the average counts per minute of cultures in 
the presence of antigens divided by the average 
counts per minute of cultures in the absence of 
antigens. 

Enzyme-linked immunosorbent assay—Serum 
antibodies to corneal antigens were assessed by 
ELISA according to the method of Voller and 
associates.” Briefly, 96-well polyvinylchloride 
plates (Dynatech, Alexandria, Virginia) were 
coated with various diethylaminoethyl] cellu- 
lose-chromatographic fractions of the corneal 
extracts at 0.3 wg per well in carbonate buffer 
and incubated overnight at 4 C. Plates were 
washed throughout the procedure with phos- 
phate-buffered saline solution containing 
0.05% Tween 20 (Sigma, St. Louis, Missouri). 
The plates were blocked with 1% bovine serum 
albumin in carbonate buffer. Sera, after preab- 
sorption with bovine adult serum and liver 
extracts, were added and incubated overnight 
at 4 C. Alkaline phosphatase-labeled goat anti- 
human immunoglobulin was diluted at 1:500 in 
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phosphate-buffered saline-Tween 20 contain- 
ing bovine adult serum (1:500 dilution) and 
liver extracts (10 pg/ml). The plates were incu- 
bated at room temperature (25 C) for two hours. 
The enzyme activity on p-nitrophenyl phos- 
phate was read at 405 nm with the Titertek 
Multiskan MC (Flow Lab, Mclean, Virginia). 
Antibody levels were expressed as the absor- 
bance values at 1:50 dilution of each serum 
sample. 

Nonspecific anti-bovine activity is commonly 
found in human sera.” Therefore, test samples 
at a 1:5 dilution were preincubated with phos- 
phate-buffered saline solution containing bo- 
vine adult serum (1:25 dilution) and liver ex- 
tracts (0.1 mg/ml) for one hour at 37 C. Bovine 
liver extracts were prepared as described previ- 
ously and used for nonspecific absorption. The 
serum samples after absorption were centri- 
fuged at 15,000 rpm and adjusted to the appro- 
priate concentration for the assay. 


Results 


Histopathologic evaluation—The limbal con- 
junctiva and corneal biopsy specimens dis- 
closed lymphocytic and plasma cell infiltration 
admixed with some polymorphonuclear cells. 

Indirect immunofluorescence—Serum from 
the patient was tested for circulating antibodies 
directed against corneal tissue by indirect im- 
munofluorescent staining on fresh human sub- 
strate. The positive staining was confined to the 
Bowman’s layer and the stroma. No corneal 
epithelial staining was observed. Normal hu- 
man sera did not produce staining of any corne- 
al layer. The patient’s serum was also tested 
with the xenogeneic substrate (rabbit, bovine, 
or rat cornea, for example). These results 
showed a similar pattern of positive staining on 
the Bowman’s membrane and the stroma and 
negative staining on the epithelium as those 
seen with the human substrate (data not 
shown). 

Cellular immune  responses—Preliminary 
studies indicated that lymphocytes from the 
patient had moderate reactivity to crude corne- 
al extracts. This result may be because the 
crude extracts contain a low concentration of 
cornea-specific antigen or inhibitory substanc- 
es to the lymphocyte stimulation. However, the 
cellular responses of the patient were further 
enhanced when various protein fractions isolat- 
ed by diethylaminoethy! cellulose chromatog- 


raphy were used as stimulant in culture. The 
patient’s lymphocytes were responsive to a par- 
ticular antigen fraction that eluted from 0.15M 
salt, but were not stimulated to the other dieth- 
ylaminoethyl cellulose fractions (Fig. 6). A 
stimulation index of 3 or more was not noted 
with any of the five control subjects and was 
therefore used as a criterion for a positive 
reaction. A marked difference in lymphocyte 
stimulation was found between the patient and 
control subjects after culture of their lympho- 
cytes with the corneal antigen fraction eluted 
with 0.15M sodium chloride, but not with the 
other diethylaminoethyl] cellulose fractions. 

Humoral immune responses—Serum samples 
from the patient and the normal control sub- 
jects were assessed by ELISA for antibodies to 
corneal antigens. The serum antibody titers of 
the patient were higher than those of normal 
control subjects against corneal antigen frac- 
tion eluted from 0.15M sodium chloride (Fig. 
6). The antibodies detected in our assay system 
were cornea-specific, because all test samples 
were preabsorbed with bovine adult serum and 
liver extracts. 





Discussion 





Mooren’s ulcer after penetrating keratoplasty 
was described by Boase’ in a black African. 
Scheie and Hicks” described Mooren’s ulcer 
after penetrating keratoplasty for herpes sim- 
plex keratitis and Mondino, Ofpauer, and 
Foos!! described a case after penetrating kerato- 
plasty for pseudophakic bullous keratopathy. 
The clinical, as well as the histopathologic, 
features are the same whether the Mooren’s 
ulcer develops with or without a penetrating 
keratoplasty; that is, a circumferential ulcera- 
tive process with a lymphocytic and plasma 
cellular infiltrate. 

Our patient had the clinical and histopatho- 
logic features of a Mooren’s ulcer with all 
grafts. Because of the increasing frequency with 
shorter time intervals that recurrent ulcerations 
occurred, there was a strong suspicion that a 
heightened immune system was at work. Our 
data suggested a corneal stromal protein acted 
as an antigenic stimulus and provoked a cell- 
mediated and humoral immunogenic response 
in the stroma of all grafts in this patient. Devel- 
opment of Mooren’s ulcers after penetrating 
keratoplasty may be a stromal rejection process 
occurring after host recognition of this specific 
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Fig. 6 (Gottsch, Liu, and Stark). The corneal extract was fractionated by diethylaminoethyl chromatography. 
The column was eluted with stepwise-increasing concentrations of sodium chloride from 0.05M to 0.3M. Each 
fraction was used as stimulant in culture, and as antigen for coating ELISA plates (a). Proliferative responses of 
peripheral blood lymphocytes from patient and healthy subjects with various diethylaminoethy] fractions of the 
corneal extract (b). Serum antibody titer was measured by ELISA. Values are mean absorption at 405 nm with the 


sera diluted to 1:50 (c). 


stromal antigen. In contrast to the reports of 
antibodies to corneal epithelium in patients 
with Mooren’s ulcers,’ we were unable to con- 
firm antibodies to corneal epithelium, but did 
note antibodies to Bowman’s membrane and 
stroma. The observed difference in antibody 
responses indicated a stromal antigen. 

Our corneal stromal antigen, partially puri- 
fied from crude extracts by diethylaminoethy] 
cellulose ion-exchange chromatography and 
eluted from the diethylaminoethyl cellulose 
column by a 0.15M salt gradient, will undergo 
further purification, characterization, and lo- 
calization. Preliminary efforts to purify the ac- 
tive antigen further by gel-filtration showed 
localization in a fraction that contained pro- 
teins with a molecular weight in the range of 
90,000 to 150,000 daltons. Therefore, our cor- 
neal stromal antigen appears to differ from the 
one isolated from the corneal epithelium, 
which had a molecular weight of 54,000 dal- 
tong, 

This study suggests that humoral and cell- 


mediated immune mechanisms had some role 
in initiating and perpetuating the disease in 
this patient. The importance of humoral as 
opposed to cell-mediated immune mechanisms 
in Mooren’s ulcer is unknown. Mondino, 
Brown, and Rabin’ demonstrated a positive leu- 
kocyte migration inhibition test in response to 
corneal extracts in six of seven patients with 
Mooren’s ulcer. Foster and associates? did not 
find an autoantibody to a corneal antigen in a 
patient with bilateral Mooren’s ulcer, but did 
show lymphocyte stimulation to a stromal ex- 
tract. Further study is necessary to define the 
precise roles of humoral and cellular immunity 
in this stromal-destructive disease and will 
lead to a rational treatment approach. Our 
experience indicated sequential penetrating 
keratoplasties only accelerated and exacerbated 
destruction of donor tissue. The eye was stabi- 
lized and provided tectonic support only after 
periosteal graft was performed. Presumably, 
the repeated antigenic challenge with fresh 
donor corneal tissue only increased the im- 
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mune response and hastened graft destruction. 
If cellular immunity has the major role in the 
pathogenesis of the disease, then systemic 
cyclosporine or other T-cell suppressant drugs 
may have a role in the future treatment of this 
disease.’ 
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Efficacy of Tobramycin-soaked Collagen Shields vs 


Tobramycin Eyedrop Loading Dose for Sustained 


Treatment of Experimental Pseudomonas 


aeruginosa-induced Keratitis in Rabbits 





K. K. Assil, M.D., S. R. Zarnegar, B. D. Fouraker, M.D., 
and D. J. Schanzlin, M.D. 


We compared the efficacy of a fortified to- 
bramycin-soaked collagen shield to the effica- 
cy of a single loading dose (four 50-41 drops) 
of fortified tobramycin eyedrops in the treat- 
ment of New Zealand White rabbits with 
Pseudomonas aeruginosa-induced keratitis. 
Eyedrop loading-dose efficacy was evaluated 
with and without lateral tarsorrhaphy. Six 
hours after a single treatment, significantly 
fewer Pseudomonas colonies were present in 
the corneas of all three drug-treated groups as 
compared to the number of colonies in the 
corneas of balanced salt solution-treated con- 
trol rabbits (P < .006). Although no significant 
difference was observed between any of the 
drug-treated groups, lateral tarsorrhaphy was 
associated with a greater than tenfold de- 
crease in the number of colony-forming units 
(P = .073). We found no significant difference 
in efficacy between a collagen shield pre- 
soaked in tobramycin, and a single loading 
dose of tobramycin eyedrops, in the treatment 
of rabbits with P. aeruginosa-induced kerati- 
tis. 


Pseupomonas AERUGINOSA is a common cause 
of bacterial keratitis. Although this organism is 
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found in the normal flora of the eye, infections 
caused by P. aeruginosa are commonly linked to 
contaminated eye cosmetics and contact lens- 
es.” Clinically, these corneal infections pro- 
gress rapidly, and if untreated, may involve the 
sclera, ulcerate, and progress to corneal perfo- 
ration. The standard treatment is frequent in- 
stillation of aminoglycoside eyedrops, such as 
tobramycin. Although this treatment is effec- 
tive, frequent instillation creates compliance 
and management problems. Other modalities 
such as subconjunctival injection of antibiotics 
and liposome-encapsulated tobramycin" 
have been proposed. Additionally, the use of 
collagen shields, originally introduced by 
Fyodorov,* has been evaluated as a vehicle for 
sustained delivery of antibiotics to uninflamed 
corneas in rabbits and in other animals with 
infectious keratitis." Sawusch and associates? 
compared the efficacy of tobramycin-presoaked 
collagen shields, supplemented every 30 min- 
utes with tobramycin drops, to eyedrop treat- 
ment alone in rabbits, and found a marked 
decrease in bacterial colony-forming units in 
the rabbits treated with the combination of 
collagen shields and frequent instillation of 
eyedrops. Hobden and associates" showed pre- 
soaked collagen shields to be as effective as 
eyedrops administered every 30 minutes for 
four hours in the reduction of bacterial colony- 
forming units. We have been interested in de- 
veloping a single-dose treatment for P. 
aeruginosa—induced keratitis.** In our study, we 
compared the efficacy of fortified tobramycin- 
presoaked collagen shields to the efficacy of a 
loading dose (four 50-1 drops) of tobramycin 
eyedrops for the treatment of P. aeruginosa- 
induced keratitis in rabbits. 
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Material and Methods 





One cornea of each of 35 New Zealand White 
rabbits (weighing 2.5 to 3.0 kg) was infected 
with P. aeruginosa (strain 3, a human blood 
isolate). The tobramycin minimal inhibitory 
concentration of this isolate was determined to 
be 1.0 pg/ml. Twenty-two hours later, the rab- 
bits were placed randomly into one of four 
groups (nine rabbits in Groups 1, 2, and 3; and 
eight rabbits in Group 4) and treatment was 
initiated. Group 1 rabbits were treated with a 
loading dose of fortified (14 mg/ml) tobramy- 
cin eyedrops (a 50-l drop instilled every ten 
minutes for 30 minutes). Group 2 rabbits were 
treated with an equivalent loading dose of forti- 
fied tobramycin drops, along with a lateral 
tarsorrhaphy. Group 3 rabbits were treated 
with a collagen shield, presoaked in fortified 
tobramycin. Group 4 rabbits were treated with 
four drops of balanced salt solution over 30 
minutes. This group served as the non-tobra- 
mycin-treated control group. 

In vitro pharmacokinetics—To quantitate the 
amount of antibiotic absorbed by the collagen 
shield and to determine its rate of release from 
the shield, we soaked three MediLens corneal 
shields (16 mm in diameter, with a dry weight 
of 5.5 mg each) overnight in fortified tobramy- 
cin (14 mg/ml). The solution had been pre- 
pared by mixing 3.5 ml of 3-mg/ml Tobrex 
(Alcon Laboratories, Inc., Fort Worth, Texas) 
with 1.5 ml of 40-mg/ml injectable tobramycin. 
The shields were removed, blotted on filter 
paper, and dialysis was performed separately in 
50 ml of 0.9% saline solution to determine the 
rate of tobramycin release (Fig. 1) and the total 


Dialysate Drug Concentration (mg/ml) 


Time (min) 


Fig. 1 (Assil and associates). Rate of drug released 
by collagen shields. Determined by drug concentra- 
tion within dialysate over time (N = 3). 





amount of tobramycin incorporated within 
each shield. One-milliliter aliquots of the dialy- 
sate were taken at 5-, 10-, 15-, 25-, 35-, 45- 
minute, and six-hour time points. Each shield 
was then rinsed with saline solution and im- 
mersed in 5 ml of trypsin to dissolve the colla- 
gen and liberate any remaining tobramycin. 
Tobramycin concentration in these samples was 
analyzed using a fluorescent polarization im- 
munoassay on the TDX analyzer (Abbott Labo- 
ratories, Irving, Texas). Total tobramycin ab- 
sorbed by each shield was determined as the 
sum of drug in the dialysis fluid, plus the 
amount liberated by trypsin digest. 

Infection and treatment—Pseudomonas aerugi- 
nosa (strain 3) was grown overnight on tryptic- 
ase soy broth. The methods of Hyndiuk” and 
Davis and Chandler”! were modified to induce 
keratitis with P. aeruginosa in one eye of each 
rabbit. These studies were conducted in accord- 
ance with the Association for Research in Vi- 
sion and Ophthalmology resolution on the use 
of animals in research. Each rabbit was anes- 
thetized with an intramuscular injection of ke- 
tamine 20 mg/kg of body weight, followed by 
two drops of 0.5% proparacaine hydrochloride 
to the ocular surface. An eyelid speculum was 
then placed and a 50-p1 midstromal inoculum 
of trypticase soy broth, containing 500 colony- 
forming units of P. aeruginosa, was adminis- 
tered to the central cornea using a 30-gauge 
needle on a tuberculin syringe. The corneal 
epithelium was then scratched (six times) with 
the needle tip, inducing an epithelial defect. 

Twenty-two hours later, all inoculated eyes 
demonstrated diffuse necrotizing sclerokerati- 
tis with extensive corneal infiltration and mu- 
copurulent discharge. Rabbits were assigned 
randomly into one of four groups, reanesthe- 
tized as before, and treatment was initiated. 
Group 1 (nine rabbits) was treated with a 50-pl 
drop of fortified tobramycin (14 mg/ml) in- 
stilled at ten-minute intervals for 30 minutes 
(total of four drops). The treatment of Group 2 
(nine rabbits) was identical to that of Group 1, 
with the addition of a lateral tarsorrhaphy, 
using 6-0 silk suture. Group 3 (nine rabbits) 
was treated with a collagen shield previously 
soaked for six hours in 14-mg/ml tobramycin 
solution. Such prolonged soaking of the shields 
is not necessary for clinical applications and 
was performed to ensure maximal tobramycin 
uptake. A lateral tarsorrhaphy was also per- 
formed in this group. Group 4 (eight rabbits) 
was treated with four drops of balanced salt 
solution, instilled over 30 minutes. 
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Sampling—Six hours after collagen shield ap- 
plication or conclusion of eyedrop treatment, 
the rabbits were killed with an intravenous 
injection of sodium pentobarbital (85 mg/kg of 
body weight). Any remaining collagen shield 
remnants were retrieved. The entire cornea was 
excised at the corneoscleral limbus, excluding 
any sclera or conjunctiva. Each cornea was 
individually minced, placed in 2 ml of 0.9% 
sodium chloride, and homogenized for 15 sec- 
onds, using an automated homogenizer. Two 
hundred microliters of the supernatant was 
then removed and serially diluted from 107! to 
1077 with 0.9% sodium chloride. A 100-1] sam- 
ple of each dilution was then plated in dupli- 
cate on blood agar. Twenty-four hours later, the 
number of colony-forming units was deter- 
mined. The final bacterial count was calculated, 
averaged for each duplicate pair of cultures, 
and expressed as mean-log units of relative 
viable bacteria per cornea. Any retrieved colla- 
gen shield remnants were also plated onto 
blood agar. 

Intergroup differences between the number 
of final corneal colony-forming units were eval- 
uated using the Mann-Whitney test.” A P value 
less than .02 was considered significant. 

Biocompatibility—A fortified, tobramycin- 
soaked collagen shield was applied over a 
healthy cornea in each of three rabbits. In 
contrast, one drop of fortified tobramycin was 
instilled in the contralateral eye every ten min- 
utes for 30 minutes (total of four drops). Two 
hours later, the collagen shields were removed 





and both sets of eyes were examined by biomi- 
croscopy for evidence of corneal epithelio- 
pathy. After instillation of fluorescein dye, slit- 
lamp photography was performed in both eyes, 
using a slit lamp with cobalt-blue illumination 
(Fig. 2, left and right). 





Results 





In vitro pharmacokinetics—The total amount 
of tobramycin incorporated into each collagen 
shield was determined to be 580 pg. The half- 
life for tobramycin release, as determined by 
dialysis, was less than five minutes (Fig. 1), 
with steady-state levels reached within approx- 
imately 15 minutes. The trypsin-digest-re- 
leased portion of tobramycin represented less 
than 10% of the total amount. 

Infection and treatment—When the rabbits 
were killed, all corneas that were inoculated 
with P. aeruginosa had diffuse edema with cen- 
tral coagulative necrosis. On gross observation, 
no distinct clinical difference was observed be- 
tween the tobramycin-treated and balanced salt 
solution-treated eyes. 

When compared with the non-tobramycin- 
treated rabbits (Group 4), the number of colo- 
ny-forming units in the corneas of all three 
tobramycin-treated groups was significantly re- 
duced (P < .006). However, the difference in 
the number of corneal P. aeruginosa colony- 
forming units in the collagen shield-treated 





Fig. 2 (Assil and associates). Left, Slit-lamp photograph (with cobalt-blue lighting) of rabbit cornea, 90 
minutes after placement of fortified tobramycin-soaked collagen shield. Note diffuse punctate fluorescein 
staining of corneal epithelium. Right, Slit-lamp photograph (with cobalt-blue lighting) of healthy rabbit cornea, 
90 minutes after instillation of loading dose of fortified tobramycin eyedrops (x 16). Note lack of punctate 
fluorescein staining of corneal epithelium. 
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group as compared to the number in the eye- 
drop-treated rabbits (Groups 1 and 2) was not 
statistically significant (P = .463 vs Group 1 
and P = .164 vs Group 2). Lateral tarsorrhaphy 
(Group 2) in rabbits treated with eyedrops 
(Groups 1 and 2) was associated with a greater 
than tenfold decrease in number of bacterial 
colony-forming units (P = .073). The mean 
number of colony-forming units was deter- 
mined in log units for each group. The mean log 
of colony-forming units (+ standard deviation) 
was 3.11 + 1.07 for Group 1, 1.89 + 1.89 for 
Group 2, 2.67 + 1.00 for Group 3, and 5.20 + 
1.07 for Group 4. 

Biocompatibility—Biomicroscopy disclosed 
diffuse punctate epitheliopathy with fluoresce- 
in uptake in all three corneas to which tobramy- 
cin-soaked collagen shields were applied. In 
contrast, the contralateral eyes did not demon- 
strate marked punctate staining of the corneal 
epithelium (Fig. 2, left and right). 


Discussion 


The treatment of P. aeruginosa—induced kera- 
titis is challenging. The rapidly progressing 
nature of this disease demands prompt and 
intensive treatment. Eyedrop treatment, sub- 
conjunctival injections, systemic treatment, 
and antibiotic-soaked collagen shields are all 
proposed treatment modalities for corneal in- 
fections. 

The frequent administration required for ef- 
fective treatment with eyedrops may result in 
difficulty with patient management and com- 
pliance. Furthermore, limited bioavailability 
after a single subconjunctival administration 
necessitates multiple injections or adjunctive 
eyedrop treatment.” A delivery system that 
reduces frequency or potentiates efficacy of 
standard treatment should, therefore, prove 
beneficial. 

Studies that reported a beneficial effect of 
collagen shields compared one group of ani- 
mals (treated with a presoaked collagen shield 
supplemented with multiple drops) to another 
group (treated only with multiple drops). Be- 
cause we were interested in evaluating collagen 
shields as a potential sustained-delivery system 
for treating infectious keratitis, we compared 
the efficacy of a drug-saturated collagen shield 
not supplemented with subsequent additional 
drops to the efficacy of a loading dose of to- 
bramycin, administered as eyedrops. Because 


previous studies found that nearly 90% of a 
50-pl eyedrop administration is rapidly lost 
from the ocular surface,” we administered a 
drug amount in our eyedrops five times greater 
than the amount in collagen shields. This rapid 
loss of drug from the ocular surface is largely 
caused by the lacrimal pump system, the limit- 
ed capacity of the conjunctival cul-de-sac, and 
the dilutional effect of baseline and reflex tear 
production. Thus, by providing multiple drops 
to the eyes not treated with collagen shields, a 
more comparable dose of tobramycin was 
provided by the collagen shield and the drops. 

When compared to the non-tobramycin- 
treated control group, all three tobramycin- 
treated groups had a 200- to 250-fold reduction 
in the number of bacterial colony-forming units 
(P < .006). In contrast, the number of colony- 
forming units in the collagen shield-treated 
group and the drop-treated rabbits was not 
significantly different. 

Previous studies evaluating tobramycin- 
soaked collagen shields (alone or in combina- 
tion with eyedrop treatment) found that colla- 
gen shields may be as effective as multiple 
instillations of tobramycin drops in the treat- 
ment of P. aeruginosa—induced keratitis in rab- 
bits.°° Other studies have reported greater con- 
centrations of antibiotics within the cornea 
when applied via the collagen shield, than 
when administered as eyedrops or subconjunc- 
tivally in uninflamed rabbit eyes.’ Several 
variables are unaddressed, however, in the 
studies evaluating collagen shields for treat- 
ment of infectious keratitis. First, the in vivo 
pharmacokinetic studies have generally been 
performed in uninflamed eyes. We found that 
the application of a collagen shield to a healthy 
rabbit cornea induced diffuse punctate epitheli- 
opathy (Fig. 2, right). In contrast, the contralat- 
eral eye treated with eyedrops did not experi- 
ence breakdown of the corneal epithelium (Fig. 
2, left). Reports of increased corneal and ante- 
rior chamber drug levels associated with colla- 
gen shields might, therefore, be caused by this 
artificial disparity in the status of the epithelial 
barrier. Because severely inflamed corneas 
would already have a compromised epithelium, 
the use of collagen shields might not be advan- 
tageous in such eyes. Phinney and associates’ 
attempted to address this problem by inducing 
a central epithelial defect in corneas treated 
with tobramycin-soaked collagen shields and 
those treated by tobramycin drops. However, 
the animals were sedated and their eyelids were 
mechanically separated during the study. This 
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maneuver may have prevented development of 
a consistent precorneal tear film, thus decreas- 
ing tobramycin availability to the corneas. An- 
other difficulty with interpreting data obtained 
from uninflamed eyes is the tendency of colla- 
gen shields to metabolize more rapidly in eyes 
with inflammation. 

Another unaddressed variable is that a nicti- 
tating membranectomy, or a lateral tarsorrha- 
phy, was often performed in eyes treated with 
collagen shields, but not in those treated with 
eyedrops. In addition to the tarsorrhaphy and 
membranectomy, collagen shield-treated ani- 
mals were administered systemic anesthetics, 
whereas the animals treated with eyedrops 
were not. Therefore, we evaluated eyedrop 
treatment of rabbits with and without lateral 
tarsorrhaphy. All rabbits in our study were 
sedated. 

The possible role of lateral tarsorrhaphy in 
our study should not be overlooked. The rabbits 
treated with lateral tarsorrhaphy along with 
eyedrops had the lowest number of P. aerugino- 
sa colonies. The rabbits treated with lateral 
tarsorrhaphy and eyedrops had a greater than 
tenfold decrease in the number of P. aeruginosa 
colonies when compared to the number of colo- 
nies in rabbits treated with eyedrops without 
tarsorrhaphy (P = .073). This apparent para- 
doxic effect of tarsorrhaphy on colony counts 
may, in part, be associated with prolonged drug 
clearance time from the ocular surface, attribut- 
able to a disruption of the lacrimal pump mech- 
anism by the tarsorrhaphy. Other studies that 
evaluated treatment of P. aeruginosa—induced 
keratitis using tobramycin-immersed collagen 
shields may also have been subjected to the 
same bias. In one study,‘ only animals treated 
with collagen shields had their eyelids taped 
shut, whereas another study’ did not address 
tarsorrhaphy in any group. 

Although collagen shields are designed to 
dissolve over 12 to 72 hours, they are likely to 
metabolize more rapidly in eyes with severe 
inflammation. Six hours after application, col- 
lagen shield remnants remained in only three 
of nine rabbits. We do not believe this to have 
been caused by mechanical extrusion because 
all eyelids were essentially fused shut by the 
severe exudative discharge within several 
hours of shield placement. Although the in vivo 
rates of tobramycin release may be slower than 
the rates in our in vitro pharmacokinetic data 
(Fig. 1) or those observed by Phinney and 
associates,’ notable amounts of drug are not 
likely to remain for six hours. In this regard, the 


three collagen shield remnants retrieved were 
all culture-positive for P. aeruginosa, suggest- 
ing a loss of tobramycin from the shields by six 
hours. Asbell, Namadi, and Hartman have re- 
ported adherence of P. aeruginosa to the colla- 
gen shield. They also maintain that the organ- 
isms may use the collagen shield as a carbon 
source. Our results also raise the concern that 
the shields may act as a nidus for persistent 
infection. 

Our study was designed to evaluate the short- 
term effect of this short-term treatment over six 
hours and not over longer periods of time. This 
was caused, in part, by our observation that 
collagen shield remnants are not present in 
eyes with severe inflammation after six hours. 
We also wanted to eliminate subsequent spon- 
taneous shifts in the number of colony-forming 
units? that might obscure the effects of collagen 
shield vs eyedrop treatment. 

A tobramycin-soaked collagen shield does 
not reduce the number of bacterial colony- 
forming units further than a loading dose of 
fortified tobramycin eyedrops. Further studies 
evaluating the potential benefits and risks of 
the collagen shield as a sustained drug delivery 
system (including more detailed assessment of 
the shield’s biocompatibility) are needed. 
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OPHTHALMIC MINIATURE 
The prayer of the scientist if he prayed, which is not likely: Lord, grant 
that my discovery may increase knowledge and help other men. Failing 
that, Lord, grant that it will not lead to man’s destruction. Failing that, 
Lord, grant that my article in Brain be published before the destruction 


takes place. 


Walker Percy, Love in the Ruins 
New York, Ivy Books, 1971, p. 7 





Long-term Results of Vitrectomy and Perfluorocarbon Gas 


for the Treatment of Severe Proliferative Vitreoretinopathy 





Robert Lopez, M.D., and Stanley Chang, M.D. 


The results of 87 patients who underwent 
vitrectomy, scleral buckling, and injection of 
perfluorocarbon gas in one eye each for prolif- 
erative vitreoretinopathy of grade C3 
(marked, involving three quadrants) or worse 
were studied. The retinas of 60 of the 87 
patients (69%) were attached posterior to the 
scleral buckle one month after disappearance 
of the gas, with the initial reattachment rate 
being inversely proportional to the severity of 
proliferative vitreoretinopathy. Follow-up 
data ranging from six to 106 months were 
available on 54 eyes with attached retinas. 
Final visual acuity in those patients ranged 
from light perception to 20/40 and was not 
related to severity of proliferative vitreoreti- 
nopathy or duration of reattachment. Thirty- 
eight of the 54 patients (70%) had a visual 
acuity of 20/400 or better. Twenty-nine of the 
37 patients (78%) with retinas attached 24 
months or longer had the same or better visu- 
al acuity than at six months postoperatively. 
Macular pucker was observed in 16 of the 54 
eyes (30%) and was the most frequently seen 
long-term retinal complication affecting visu- 
al acuity. 


ProtireraTIVE VITREORETINOPATHY is the most 
common cause for failure in retinal detachment 
surgical procedures. The treatment approach 
for this condition involves the use of vitrectomy 
in combination with a broad encircling scleral 
buckle, membrane peeling, and long-term in- 
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traocular tamponade with either silicone oil or 
perfluorocarbon gas." 

Silicone oil has been in use for many years 
and the long-term visual results and associated 
complications are well known.” Perfluorocar- 
bon gases, conversely, have been in use for a 
shorter period of time, and less is known of 
their long-term results and complications. In- 
formation on the long-term effects of perfluoro- 
carbon gases is especially important because 
the use of silicone oil may be increasing and a 
choice must be made between the use of sili- 
cone oil or perfluorocarbon gas. 

We studied 87 patients who underwent vit- 
rectomy scleral buckling, and intraocular injec- 
tion of perfluorocarbon gas in one eye each for 
severe proliferative vitreoretinopathy, and the 
follow-up (ranging up to 106 months postoper- 
atively) on those patients with attached retinas. 
Special attention was given to quality and sta- 
bility of visual acuity, retinal status, and recur- 
rence of the proliferative process. 





Material and Methods 





The records of 87 consecutive patients who 
underwent vitrectomy and injection of perfluo- 
rocarbon gas in one eye each for proliferative 
vitreoretinopathy of grade C3 (marked, involv- 
ing three quadrants) or worse dating from Sep- 
tember 1981 to March 1987 were examined. 
There were 61 males and 26 females, ranging in 
age from 7 to 87 years (mean, 52 years). Sixteen 
patients had sustained blunt or penetrating 
trauma, ten had giant tears, and two had expul- 
sive hemorrhages. Twenty-nine patients were 
aphakic and 13 were pseudophakic. Eight of the 
13 pseudophakic patients had anterior chamber 
intraocular lenses and five had posterior cham- 
ber lenses. Sixty-one patients (70%) had under- 
gone at least one previous scleral buckling 
procedure, and 24 (27%) had undergone at 
least one previous vitrectomy. Twenty-two pa- 
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tients (25%) had grade D3 proliferative vitreo- 
retinopathy (massive, with fixed retinal folds in 
four quadrants, and closed funnel shape [optic 
nerve head not visible]), 32 (37%) had grade D2 
(massive, with fixed retinal folds in four quad- 
rants, and funnel shape), 26 (30%) had grade 
D1 (massive, with fixed retinal folds in four 
quadrants, and wide funnel shape), and seven 
(8%) had grade C3.’ The presence or extent of 
preoperative anterior proliferative vitreoreti- 
nopathy was not documented in many of the 
earlier cases. Patients who developed prolifera- 
tive vitreoretinopathy after vitrectomy for pro- 
liferative diabetic retinopathy were excluded 
from this study. 

Vitreous surgical procedures were performed 
by one of us (S.C.). If the patient did not have a 
scleral buckle, a broad silicone sponge was 
placed to support the vitreous base from the ora 
serrata to the equator. In 24 patients, the preex- 
isting scleral buckle was revised. If necessary, a 
pars plana lensectomy was performed followed 
by vitrectomy with removal of epiretinal mem- 
branes by using a bent 22-gauge needle, mem- 
brane pick, and membrane forceps. Scleral de- 
pression was used to allow maximal removal of 
the anterior vitreous base. An air-fluid ex- 
change was performed with internal drainage 
of subretinal fluid accomplished through an 
existing break or, infrequently, through a pos- 
terior retinotomy. This was followed by the 
application of argon laser photocoagulation 
around the retinal holes and along the circum- 
ference of the buckle. In some patients, cryo- 
pexy was used to seal the retinal breaks. Perflu- 
oroethane (C;F,) or perfluoropropane (C;F,) was 
injected into the vitreous cavity, either as an 
undiluted volume ranging from 0.7 to 1.2 ml, or 
flushed through as a 15% to 20% mixture. 
Seventy-nine patients received CF and eight 
received C,F,. 

Perfluoroethane was used in phakic eyes to 
minimize cataract formation. An undiluted vol- 
ume of gas was injected into an eye if there was 
residual subretinal fluid at the end of the proce- 
dure, whereas a mixture of air and gas was 
flushed through the eye if the retina was com- 
pletely flat. A bubble that filled approximately 
80% of the vitreous cavity was usually present 
on the first postoperative day. If the intraocular 
pressure was increased, it was controlled with 
timolol 0.5% drops or acetazolamide pills, or 
both. Infrequently, a small volume of gas had to 
be removed from an eye if the intraocular pres- 
sure was increased because the bubble was too 
large. If the bubble was too small postopera- 


tively, fluid-gas exchange was performed in an 
outpatient setting to supplement the bubble. 


a 


Results 


tte 


Twenty-six of the 87 patients (30%) under- 
went at least one additional procedure consist- 
ing of a revision of the scleral buckle, revision 
of vitrectomy, or both. Forty-two patients 
(48%) received postoperative laser treatments 
and 38 (44%) required postoperative gas sup- 
plementation. If the gas bubble was not supple- 
mented postoperatively, it would usually be 
completely absorbed by six to ten weeks. In 
those patients who required additional gas, the 
bubble remained in the eye for periods up to 20 
weeks. The duration of reattachment was mea- 
sured from the time of complete disappearance 
of the gas postoperatively. 

The retinas of 60 of the 87 eyes (69%) were 
attached posterior to the scleral buckle one 
month after disappearance of the gas. Four eyes 
required silicone oil to achieve reattachment of 
the retina and were considered failures of per- 
fluorocarbon gas treatment and were not in- 
cluded in the 60 eyes. Six retinas redetached at 
four, five, six, eight, 24, and 30 months, respec- 
tively; but three of these have since been reat- 
tached, one spontaneously. The reasons for 
redetachment were new retinal breaks in two 
eyes and recurrent proliferation that opened 
existing breaks in four eyes. Six-month follow- 
up was not available on three eyes, leaving 
follow-up data on 54 eyes with retinas attached 
from six to 106 months. 

Initial reattachment success rate was inverse- 
ly related to severity of proliferative vitreoreti- 
nopathy, with seven of seven patients with 
grade C3 proliferative vitreoretinopathy at- 
tached at one month after disappearance of the 
gas, 19 of 26 patients (73%) with grade D1, 21 
of 32 patients (66%) with grade D2, and 13 of 
22 patients (59%) with grade D3 (Table 1). As 
more experience was gained, the success rate 
improved; the retinas of 24 of the first 40 eyes 
(60%) were reattached, whereas in the last 47 
eyes, 36 retinas (76%) were successfully reat- 
tached. The retinas were reattached in 12 of the 
16 eyes (75%) that had sustained trauma, eight 
of the ten eyes with giant tears, and both eyes 
with expulsive hemorrhages. All eight eyes in 
which C.F, was used had attached retinas at the 
time of their last examination. The most com- 
mon reasons for failure were large posterior 
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TABLE 1 
RELATIONSHIP OF INITIAL REATTACHMENT SUCCESS 
RATE TO SEVERITY OF PROLIFERATIVE 
VITREORETINOPATHY 





PROLIFERATIVE NO. OF 
VITREORETINOPATHY NO. OF RETINAL 
GRADE EYES REATTACHMENTS 
C-3 (marked, involving three 7 7 
quadrants) 
D-1 (massive, fixed retinal 26 19 


folds in four quadrants 
and wide funnel shape) 


D-2 (massive, fixed retinal 32 21 
folds in four quadrants 
and narrow funnel shape) 


D-3 (massive, fixed retinal 22 13 
folds in four quadrants 
and closed funnel shape 
[optic nerve head not 
visible]) 
Total 87 60 


LT 


breaks that could not be closed and extensive 
recurrent proliferation. 

The retinas were attached for periods ranging 
from six to 11 months in nine patients, 12 to 23 
months in eight patients, 24 to 35 months in ten 
patients, 36 to 47 months in 11 patients, and 48 
to 106 months in 16 patients. A wide range of 
visual acuities were seen in every group. When 
visual acuity was correlated to severity of pro- 
liferative vitreoretinopathy, no direct relation- 
ship was evident (Table 2). 

Long-term visual acuity appeared to be sta- 
ble; when visual acuity on last examination was 
compared to visual acuity at six months in 
those 37 patients with retinas attached 24 
months or longer, 13 patients (35%) had better 
visual acuity, 16 (43%) had the same visual 
acuity, and eight (22%) had worse visual acuity 
(Figure). Of those patients who had better visu- 
al acuity, one had undergone a cataract extrac- 
tion and another had undergone a penetrating 
keratoplasty, while one patient with the same 
visual acuity had also undergone a penetrating 
keratoplasty. Of those patients with worse vis- 
ual acuity, three had macular pucker, one hada 
dense cataract, and one had corneal decompen- 
sation. 

Twenty-five of the 54 patients (46%) with 
retinas attached six months or longer had a final 
visual acuity of 20/200 or better and 38 of the 
54 patients (70%) had a final acuity of 20/400 
or better. 

Complications seen within 30 days postoper- 


TABLE 2 
RELATIONSHIP OF VISUAL ACUITY TO SEVERITY OF 
PROLIFERATIVE VITREORETINOPATHY IN 54 EYES 
WITH RETINAS ATTACHED FROM SIX TO 106 MONTHS 





NO. OF EYES WITH GRADE C-3 PROLIFERATIVE 
VITREORETINOPATHY OR WORSE 


VISUAL 

ACUITY C-3 D-1 D-2 D-3 
20/ 40 — 2 2 = 

20/50 1 1 — 
20/70 — _ 1 =. 
20/80 1 — 1 = 
20/200 — 4 8 3 
20/300 1 1 = 1 
20/400 — 4 4 2 
20/800 — 1 1 _ 
Counting fingers 1 1 1 i 
Hand motion 2 1 1 4 
Light perception — 1 "ő f 
Total 6 16 19 13 
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atively included a transient intraocular pres- 
sure increase in ten patients, choroidal effu- 
sions in five patients, marked iris neovascular- 
ization in four patients, and hyphema, expul- 
sive hemorrhage, and hypotony in one patient 
each. Late complications in the 54 patients with 
retinas attached six months or longer included 
macular pucker in 16 (30%), corneal decompen- 
sation in five (9%), hypotony in four (7%), 
prolonged increased intraocular pressure in 
four (7%), and marked iris neovascularization 
in one (2%). 

Of the 45 phakic patients, 37 (82%) under- 
went lensectomy at the time of the retinal 
detachment repair. This was usually done to 
permit visualization in cases of lens opacities or 
to facilitate removal of the anterior vitreous. Of 
the eight remaining patients, two developed 
detached retinas that could not be repaired and 
five developed clinically significant cataracts. 
Two of these five patients have undergone cata- 
ract extraction and have visual acuities of 20/ 
40 and 20/80, whereas the other three have 
visual acuities of counting fingers (one patient) 
and hand motions (two patients). The one pa- 
tient with a noncataractous lens has a visual 
acuity of 20/400. 
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Discussion 


i S 


In this study, vitreoretinal surgical proce- 
dures and extended tamponade with perfluoro- 
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Visual Acuity at last exam 
S 
> 
8 


MOTION 





HAND COUNT 20/400 20/200 20/100 20/50 
MOTION FINGERS 


Visual Acuity at 6 months 
Figure (Lopez and Chang). Visual acuity at six 
months compared to visual acuity on last examina- 
tion in those patients with retinas attached from 24 
to 106 months. Numbers in parentheses indicate 
multiple points at that location. 


carbon gases resulted in successful retinal reat- 
tachment in approximately two thirds of the 
cases of severe proliferative vitreoretinopathy. 
Initial reattachment rate was inversely related 
to severity of proliferative vitreoretinopathy, 
but final visual acuity was not. A notable per- 
centage of patients with attached retinas 
achieved good visual acuity, which remained 
stable for periods up to several years. Surpris- 
ingly, 13 of the 37 patients (35%) with retinas 
attached 24 months or longer continued to have 
improvement in vision after six months, the 
point at which it is generally assumed that 
visual rehabilitation ceases after retinal detach- 
ment surgical procedures. 

Recent advances in surgical technique, as 
well as an improved understanding of the path- 
ologic mechanisms involved, have resulted in 
higher rates of reattachment in cases of severe 
proliferative vitreoretinopathy.”" Important 
components of the vitrectomy include removal 
of all epiretinal membranes and trimming of 
the vitreous base with scleral depression to 
release anterior proliferative vitreoretinopa- 
thy.” Photocoagulation or cryopexy, or both, is 
used judiciously to seal all tears and secure the 
retina on the buckle. 

The properties that make perfluorocarbon 
gases useful in the treatment of proliferative 
vitreoretinopathy are their expansivity and in- 
traocular persistence.” Both of these useful 
properties are attributable to the low solubility 
of perfluorocarbon gases in blood, with the 
expansion phase resulting from the entry of 
serum nitrogen and oxygen into the gas bubble 


and persistence resulting from the slow reab- 
sorption of the gas. While the gas bubble is in 
the eye, its buoyant force holds the retina 
against the retinal pigment epithelium until the 
chorioretinal adhesion can become maximal. 
The buoyant force is directly proportional to 
the bubble volume and to the difference in 
specific gravities between the gas and saline 
solution. Thus, gases provide a markedly high- 
er buoyant force than the force obtainable with 
silicone oil.*!ë The higher surface tension and 
higher buoyant force of gases result in better 
internal tamponade properties. 

The expansile properties of perfluorocarbon 
gases can be useful in several respects. Intraop- 
eratively, residual subretinal fluid may be left 
and a mildly expansile gas concentration (that 
is, 20% perfluoropropane) can be used to fill the 
vitreous volume as the subretinal fluid reab- 
sorbs. Thus, if epiretinal traction is completely 
removed, a posterior retinotomy is not re- 
quired. Postoperatively, a small gas bubble can 
be easily supplemented using outpatient fluid- 
gas exchange techniques. 

The most notable long-term complication 
seen in this study was macular pucker, which 
was present in 16 of 54 patients (30%) with 
retinas attached six months or longer. This 
probably represents continued proliferation of 
the cellular elements responsible for prolifera- 
tive vitreoretinopathy, even after successful 
retinal reattachment." 
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OPHTHALMIC MINIATURE 
To be sure, neither did his fellow passengers ever look at one another; at 
the slightest eye contact, James declared, “an instant film would surge 
up... just as a Newport fog suddenly surges up from the cold remorseless 
sea, and wrap the organ in the dullest, fishiest, most disheartening of 
stares.” For a lover of omnibuses, it was very discouraging, and James 
concluded that the English were simply the worst-mannered people in 


Christendom. 


R. W. B. Lewis, The Jameses: A Family Narrative 
New York, Farrar, Straus and Giroux, 1991, p. 115 
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Microcatheter Urokinase Infusion in Central Retinal 


Artery Occlusion 





D. Schmidt, M.D., M. Schumacher, M.D., and A. K. Wakhloo, M.D. 


We treated 14 consecutive patients for acute 
central retinal artery occlusion. Eleven were 
treated with urokinase introduced through a 
microcatheter in the proximal segment of the 
ophthalmic artery. Fibrinolysis was succeed- 
ed by heparinization for two to three days. 
Instead of urokinase, we used tissue plasmin- 
ogen activator in three patients. Vision im- 
proved markedly in four of the 14 patients. 
Five others had slight improvement of visual 
acuity, visual field, or both. In five patients, no 
change occurred. Such a recovery of visual 
acuity may be anticipated if treatment begins 
within the first few hours after the onset of 
central retinal artery occlusion. A control 
group of 41 consecutive patients treated con- 
servatively showed almost no improvement in 
visual acuity. Eleven of these 41 patients were 
treated within the first six hours after the 
patient noticed the onset of blindness. 


The procnosis of central retinal artery occlu- 
sion caused by an embolus or local thrombus is 
unfavorable. Spontaneous improvement of an 
incomplete central retinal artery occlusion 
without macular edema is not usually ob- 
served. Complete central retinal artery occlu- 
sion in patients with sudden, severe loss of 
vision, accompanied by typical macular edema, 
a cherry-red macula, segmentation of the blood 
column in the retinal arteries, and impaired 
blood flow in the retinal veins always indicates 
a poor prognosis. 

Hayreh, Kolder, and Weingeist' found that, as 
a general rule, the monkey retina can tolerate 
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no more than 100 minutes of ischemia. In 
contrast to experimental investigation, fluores- 
cein angiography has shown that, in humans, 
central retinal artery occlusion is seldom com- 
plete.” Thus, treatment begun even after sever- 
al hours may provide at least the essential 
blood supply of the peripheral retina. 

Because of the beneficial results of intra- 
arterial fibrinolysis in the carotid and vertebro- 
basilar systems,’ we investigated catheter 
treatment of the ophthalmic artery after central 
retinal artery occlusion. Systemic fibrinolysis 
may lead to cerebral hemorrhage, as has oc- 
curred after the systemic administration of tis- 
sue plasminogen activator.’ To avoid fatal cere- 
bral complications, and to obtain a high local 
concentration of fibrinolytic activity, we inject- 
ed urokinase directly into the ophthalmic ar- 
tery through a transfemorally introduced mi- 
crocatheter. 





Patients and Methods 





Since May 1990, we treated 14 patients (ten 
men and four women) who had acute central 
retinal artery occlusion. The average age was 
66.7 years (range, 46 to 87 years). Each patient 
had generalized vascular disease. Patients with 
temporal arteritis or other inflammatory vascu- 
lar conditions (such as Wegener’s disease) oc- 
curring with central retinal artery occlusion 
were not included in the investigation. 

The right eye was involved in seven patients 
(Cases 1, 2, 4, 5, 7, 9, and 13) and the left eye 
was affected in seven patients (Cases 3, 6, 8, 10, 
11, 12, and 14). On admission to our institu- 
tion, every patient had marked loss of vision. 
The latent period between onset of the central 
retinal artery occlusion and the initiation of 
fibrinolysis varied from approximately four 
hours to 24% days. Arteriography in one patient 
who had complete blindness of the affected eye 
disclosed a traumatic, dissecting aneurysm of 
the internal carotid artery. Another patient 
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who had complete blindness did not have a 
cherry-red macula, which indicated an inade- 
quate choroidal blood supply. 

A cilioretinal artery was not detected in any 
patient by ophthalmoscopy or fluorescein angi- 
ography. In no patient could improved vision 
be attributed to an additional blood supply 
through a cilioretinal artery. 

A control group of 41 consecutive patients 
who had central retinal artery occlusion (mean 
age, 67.9 years; range, 44 to 87 years) and were 
treated with ocular massage, pentoxifylline, 
and anterior chamber paracentesis, showed vir- 
tually no visual improvement. In one patient 
treated one day after central retinal artery oc- 
clusion, visual acuity improved from 20/700 to 
20/50 after treatment. In the remaining pa- 
tients, almost no change in visual acuity oc- 
curred. Seventeen of the 41 patients (41%) 
arrived at our institution within the first 12 
hours, 11 of them (27%) within the first six 
hours after the obstruction of the central retinal 
artery (one patient, one hour; two patients, two 
hours; two patients, three hours; two patients, 
four hours; three patients, five hours; and one 
patient, six hours after the acute onset of blind- 
ness). Six additional patients came eight to 12 
hours after central retinal artery obstruction. 

In all patients a ten- to 15-minute ocular 
massage was performed initially. No effect was 
observed by ophthalmoscopy. Laboratory stud- 
ies including the erythrocyte sedimentation 
rate were performed. An increased sedimenta- 
tion rate was not found in any patient. Blood 
pressure was measured immediately. Patients 
with hypertension received calcium antago- 
nists. After normalization of the blood pres- 
sure, patients were referred to the Department 
of Neuroradiology at our institution for fibrino- 
lytic treatment. 

In ten patients, a 5-F diagnostic catheter was 
introduced through the femoral artery under 
local anesthesia and placed in the proximal, 
extracranial part of the internal carotid artery. 
A continuous arterial saline flush was per- 
formed to avoid thrombosis. 

The urokinase was injected by hand at a 
speed of 1 ml/minute (10,000 IU of urokinase) 
through a microcatheter (Tracker 18), which 
was introduced through the diagnostic cathe- 
ter. The first two patients were given 5,000 
IU /minute. 

The injection of urokinase was discontinued 
in three patients when clinical signs of im- 
provement in visual acuity were apparent. In 
patients who did not show clinical improve- 
ment, the fibrinolytic treatment was stopped as 


soon as ophthalmoscopic and catheter-angio- 
graphic evidence of improved perfusion of the 
retinal arteries was seen. To prevent systemic 
reaction, the total amount of urokinase was 
limited to 800,000 to 900,000 IU. 

In three patients with carotid artery occlu- 
sion, the catheter could not be placed into the 
ophthalmic artery. Intra-arterial fibrinolysis 
was performed through a connecting branch 
from the maxillary artery via an ethmoidal 
artery to the ophthalmic artery. 

One patient who had an internal carotid 
artery occlusion received 10° IU of urokinase 
through the maxillary artery. In two other pa- 
tients with an occlusion of the carotid artery, 
tissue plasminogen activator was injected 
through the catheter into the internal carotid 
artery. Tissue plasminogen activator was pre- 
ferred in these patients because of its shorter 
half-life and increased effectiveness, when tak- 
ing into account the long distance between the 
internal carotid artery and the central retinal 
artery. 

In all patients, fibrinolysis was succeeded by 
heparinization for two to three days with doses 
between 20,000 and 25,000 IU/day. All pa- 
tients were subjected to superselective angiog- 
raphy of the ophthalmic artery before and after 
treatment. 

Fluorescein angiography was performed in 
most patients before and after treatment to 
judge the retinal perfusion. Fluorescein angiog- 
raphy disclosed hypoperfusion of the choroid 
in addition to the decreased retinal circulation 
in six patients. 

During the injection of the urokinase and 
contrast material, one patient complained of 
tenderness lateral to and above the affected eye. 
System tissue plasminogen activator was given 
to an 83-year-old woman because of a right 
hemiplegia that occurred during the introduc- 
tion of the catheter into the carotid artery. The 
hemiplegia has disappeared and the visual acu- 
ity has markedly improved. Despite antihyper- 
tensive treatment, the intra-arterial fibrinolysis 
was discontinued in one patient because of an 
increase in blood pressure (Tables 1 and 2). 





Case Reports 





Case 1 

A 76-year-old man noticed reduction in vi- 
sion in the right eye after awakening at 6:00 
A.M. At examination, his visual acuity was 20/ 
200. Retinal edema, a macular cherry-red spot, 


Vol. 113, No. 4 Urokinase and Central Retinal Artery Occlusion 431 


a 


TABLE 1 
PATIENTS SUCCESSFULLY TREATED WITH UROKINASE AFTER OCCLUSION OF THE CENTRAL 
RETINAL ARTERY* 


A 


DURATION DURATION 
VISUAL ACUITY OF UROKINASE OF 

PATIENT NO., AGE (YRS), — SYMPTOMS DOSE INFUSION 
GENDER EYE BEFORE AFTER (HRS) (iu) (HRS) 
1,76, M R.E. 20/200 20/20 6.75 500,000 15 
6, 69, M LE. 20/400 20/20 3.83 500,000 2.0 
8, 69, F LE. 20/700 20/40 4.83 800,000 1.5 


*All patients had vascular hypertension. Patient 1 had mitral insufficiency. Patient 8 had partial occlusion 


of the carotid artery. 


and poor retinal circulation were confirmed by 
fluorescein angiography (Fig. 1). A few tiny 
cholesterol emboli were observed in the para- 
macular arterioles. Vision was impaired for six 
hours, and 45 minutes before the beginning of 
fibrinolysis. Treatment of the ophthalmic artery 
with 500,000 IU of urokinase was continued for 
1% hours. During treatment, the patient’s vi- 
sion improved markedly. The next day his visu- 
al acuity was 20/20. The retinal edema gradu- 
ally disappeared after treatment with heparin. 
Fluorescein angiography disclosed a much ear- 
lier filling of the retinal vessels, as compared to 
the pretreatment angiography. 

The visual field had a slight concentric reduc- 
tion and an inferior paracentral scotoma. Visual 
acuity and the visual field were unchanged after 
six months. 


Case 6 

A 69-year-old man with hypertension sud- 
denly became blind in the left eye while watch- 
ing television at about 11 P.M. (Fig. 2). He had 
had attacks of amaurosis fugax in the same eye 
four, three, and one year previously. Ophthal- 


moscopy disclosed hypertensive changes of the 
retinal arteries, and circulatory stasis. Macular 
edema was present, along with a cherry-red 
spot. Visual acuity was reduced to 20/400. 

Fibrinolysis was performed five hours later 
with 500,000 IU of urokinase over a period of 
about two hours. During treatment, the patient 
described marked improvement in vision. 

The next day visual acuity was 20/50, two 
days later it was 20/30, and three days later it 
was 20/20. The macular edema gradually re- 
solved during the next week, and fluorescein 
angiography showed marked improvement in 
the arterial circulation. Hypoperfusion of the 
choroid in the peripapillary areas was apparent 
angiographically. The visual field had a marked 
concentric narrowing of all isopters. 


Case 8 

A 69-year-old woman described a sudden 
reduction in vision in her left eye, which had 
occurred two days previously. She had experi- 
enced an earlier attack of amaurosis fugax that 
lasted for about ten minutes. Visual acuity was 
20/50; one hour later it was 20/700. The visual 


TABLE 2 
PATIENTS WITH MINIMAL IMPROVEMENT AFTER TREATMENT FOR OCCLUSION OF THE 
CENTRAL RETINAL ARTERY* 


nnn UE 


DURATION DURATION 
VISUAL ACUITY OF UROKINASE OF 
PATIENT NO., AGE (YRS), SYMPTOMS DOSE INFUSION 
GENDER EYE BEFORE AFTER (HRS) (Iu) (HRS) 
2,57,M R.E. L.P. 20/400 10.83 900,000 1.25 
3, 61, F LE. H.M. 20/400 55 200,000 1.25 
4, 46, M R.E. N.L.P. L.P. 14 900,000 2.5 
12, 72, M L.E. LP. H.M. 8.16 1,000,000 2.25 


L aaalllt 


*Patient 2 had a carotid artery occlusion and vascular hypertension. Patient 3 had aortic stenosis and an 
earlier stroke. Patient 4 had a traumatic dissecting aneurysm of the carotid artery. Patient 12 had a right 
carotid artery occlusion and vascular hypertension. L.P. indicates light perception; H.M. indicates hand 
motion; and N.L.P. indicates no light perception. 
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field had a complete central scotoma in this eye. 
A large cotton-wool spot could be seen in the 
temporal region of the fundus, just under the 
optic disk, and many tiny cotton-wool spots 
were also found surrounding the papilla and in 
the region of the great vascular arches. Central 
retinal edema was present, along with a cherry- 
red macula. The retinal arteries showed a bro- 
ken-up column of blood, and marked reduction 
of the circulation through the veins could be 
recognized. Fibrinolysis led to a subjective im- 
provement in vision. 

After injection of 500,000 IU of urokinase 
into the ophthalmic artery, clearly glistening, 
elongated cholesterol emboli could be seen, 


April, 1992 


Fig. 1 (Schmidt, Schumacher, and Wakhloo). Case 
1, right eye. Fluorescein angiograms before treat- 
ment, 23.9 seconds after injection of fluorescein (top 
left); before treatment, 27.9 seconds after injection of 
fluorescein (top right); and two days after treatment 
with urokinase, 27.2 seconds after injection of fluo- 
rescein (bottom left). 


which on further examination ten minutes lat- 
er, had been driven out toward the periphery 
and disappeared. 

Visual acuity improved to 20/40, and the 
retinal edema and cotton-wool spots gradually 
faded several days after treatment. On perime- 
try, a paracentral scotoma could be seen in the 
superior nasal field. Fluorescein angiography 
still showed hypoperfusion of the peripapillary 
choroid. 





Discussion 





A marked return of visual acuity may be 
expected if treatment is initiated within four to 
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Fig. 2 (Schmidt, Schumacher, and Wakhloo). Case 
2, right eye. Visual fields as determined by Gold- 
mann perimetry before treatment with urokinase 
(top) and four months after treatment (bottom). 


six hours after occlusion of the central retinal 
artery. The prognosis is good if massive retinal 
edema is not present and if the initial visual 
acuity is better than hand movements or count- 
ing fingers at a distance of 1 m. The prognosis is 
poor if ophthalmoscopy and fluorescein angi- 
ography indicate continued closure of macular 
arterioles after administration of the urokinase. 
Our results confirmed those described by Augs- 
burger and Magargal.* In the five patients in 
whom the treatment failed, the visual acuity 
was impaired more than seven to eight hours. 


In one patient, it was impaired for 2% days. 
Eight of the treated patients noticed reduced 
vision when awakening in the morning. The 
central retinal artery had probably occluded 
during sleep, and the duration of visual impair- 
ment could not be accurately determined. In 
Case 13, fibrinous emboli dissolved after the 
administration of plasminogen activator. In one 
patient with cholesterol emboli, administration 
of urokinase caused peripheral migration of the 
emboli, which disappeared after further treat- 
ment. 

The catheter fibrinolytic treatment should not 
be performed on every patient with central 
retinal artery occlusion. Intra-arterial fibrinoly- 
sis is contraindicated especially with severe 
general systemic disease, after myocardial in- 
farction, or in patients with cardiac insufficien- 
cy, endocarditis lenta, aneurysm of the heart 
wall or auricular fibrillation, hemorrhagic di- 
athesis, cirrhosis of the liver, hypertension (un- 
less the blood pressure has first been reduced), 
and in patients treated with oral anticoagu- 
lants. 

In one patient in this series, an 83-year-old 
woman with a history of arterial hypertension 
(Case 10), acomplication occurred during treat- 
ment. Angiography of the carotid artery 
showed irregularities of the vessel wall along 
with plaque formation and vessel elongation, 
especially in the beginning of the artery. Dur- 
ing the catheter handling, the patient suddenly 
became restless and developed a hemiplegia on 
the right side and dysphasia. Angiography dis- 
closed an occlusion of the pericallosal artery in 
the middle of the corpus callosum. An immedi- 
ate systemic intra-arterial lysis with 30 mg of a 
tissue plasminogen activator was performed 
during a period of 44 minutes. Additionally, 
5,000 IU of heparin was administered. Control 
angiography showed complete recanalization 
of the formerly occluded vessel. Within 45 
minutes, the pronounced paresis of the arm and 
the transient aphasia disappeared. 

Visual acuity had improved to include count- 
ing fingers within a distance of 1 m, and recog- 
nition of light in all directions. During the next 
days, visual acuity improved considerably to 
20/30 and the retinal edema decreased slowly. 
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OPHTHALMIC MINIATURE 

This strong-minded woman had a daughter of fourteen, Ix Bacal by name, 
who was especially beautiful by Maya standards in that her mother had 
carefully trained her to be conspicuously cross-eyed: ‘When she was four 
days old I kept a feather dangling before her eyes on a length of grass, and 
as she stared at it, day after day, her eyes began to cross rather nicely. Then, 
when she was older, I asked her father to get us a piece of bright shell, and 
this was hung so that light from the sun reflected into her eyes, and this too 
helped to train them inward, the way a mother wants them. Finally, when 
she could walk, I would stand before her and bring my finger from way back 
here straight to the point of her nose, and in time her eyes locked properly, 


the way you see them today.’ 


James A. Michener, Caribbean 


New York, Fawcett Crest, 1989, pp. 44-45 
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Maculopathy Caused by Intra-arterially Administered 


Cisplatin and Intravenously Administered Carmustine 
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Mark J. Kupersmith, M.D., William H. Seiple, Ph.D., Karen Holopigian, Ph.D., 
Kenneth Noble, M.D., Emile Hiesiger, M.D., and Floyd Warren, M.D. 


Eight patients with malignant gliomas were 
monitored with clinical examinations to 
study the effects of the combination of intra- 
venous administration of carmustine and in- 
fraophthalmic intra-arterial administration 
of cisplatin on retinal and optic nerve func- 
tion. Three patients developed a severe macu- 
lar retinal pigment abnormality in the eye 
ipsilateral to the intra-arterial infusion. Elec- 
trophysiologic studies disclosed no evidence 
of a generalized disturbance in the photore- 
ceptors, middle retinal layers, or retinal pig- 
ment epithelium. In contrast to previous stud- 
ies involving patients whose visual loss was 
caused by vaso-occlusive lesions in the retina 
and optic nerve, our study involved patients 
with clinically significant maculopathy, that 
was not vascular in origin and that developed 
after treatment with carmustine and cisplatin. 
We suggest that the deficit may result from a 
localized retinal pigment disturbance in the 
macula. 


Retinat toxicity has been demonstrated after 
the intravenous or intracarotid arterial (deliv- 
ered below the origin of the ophthalmic artery) 
administration of cisplatin. With either route of 
administration, subtle macular pigmentary ab- 
normalities, rod-threshold increase, slight de- 
pression of the b-wave of the scotopic electro- 
retinogram have been described in those 
patients with minimal visual complaints.'” In 
those studies, the patients who developed 
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marked visual loss were treated with intra- 
arterial administration of cisplatin and their 
deficits were caused by vaso-occlusive lesions 
in the retina and optic nerve.** Visual deficits 
have also been described with intra-arterial, 
but not intravenous, administration of carmus- 
tine.’ 

Clinically significant maculopathy, which 
was not secondary to vaso-occlusion, devel- 
oped after treatment with a combination of 
intravenously administered carmustine and 
intra-arterially administered cisplatin. 


e a —————— 


Subjects and Methods 


oo ———————— 


Eight patients (age range, 37 to 76 years) with 
a unilateral cerebral malignant glioma, treated 
previously with surgical procedures and whole- 
brain irradiation, were entered into the study. 
Every month, each subject was treated with an 
infusion of cisplatin (60 mg/m’) into the inter- 
nal carotid artery, ipsilateral to the tumor, with 
the catheter located below the origin of the 
ophthalmic artery. Carmustine (200 mg/m’) 
was administered intravenously every two 
months. Patients received from two to six cycles 
of chemotherapy, which included two courses 
of cisplatin and one course of carmustine per 
cycle. Sometimes, patients missed a dose or 
received chemotherapy at a later time because 
of secondary infection or a suppressed or a 
reduced complete blood-cell count. The pa- 
tients were treated with additional medica- 
tions, such as antiepileptic agents and cortico- 
steroids, appropriate for management of the 
complications of a cerebral glioma. 

Before receiving chemotherapy, each patient 
underwent a baseline neuro-ophthalmic exami- 
nation that included the measurement of cor- 
rected Snellen acuity, color vision (pseudoiso- 
chromatic plates), visual field determination 
(tangent or Goldmann perimetry), ophthalmos- 
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copy, and pupillary function. This examination 
was repeated each month, before and after the 
intracarotid infusion. 

Initially, electrophysiologic studies were not 
included in the original protocol because of the 
difficulty in patient compliance found in a pre- 
vious study.’ However, after a maculopathy 
developed in three of the patients, electroreti- 
nography was performed in six patients. Be- 
cause Patient 2 was bedridden from neurologic 
dysfunction and Patient 7 refused all but the 
clinical examinations, only one of the patients 
with a treatment-related maculopathy under- 
went electrophysiologic studies. A third patient 
(Patient 8) had baseline electroretinography 
performed both before and after two cycles of 
chemotherapy. The diffuse-flash scotopic and 
photopic electroretinography, focal electroreti- 
nography, and electro-oculography were per- 
formed by using standard procedures.’ 





Results 
PE nceciecab PEE E DE E 


Three of eight patients (Patients 1, 2, and 7) 
developed a retinal pigmentary maculopathy 
with a similar ophthalmoscopic appearance 
(Figure). The macular and paramacular retina 
had a mottled appearance with areas of hyper- 


plasia alternating with atrophy of the retinal 
pigment. A marked reduction of the visual 
acuity and a central scotoma were noted in two 
patients (the third patient [Patient 7] had previ- 
ous visual acuity loss). No patient developed an 
alteration of color vision or a relative afferent 
pupillary defect. The visual acuity of Patient 1, 
who had papilledema at baseline, diminished 
to 20/50 after two chemotherapy cycles. The 
visual acuity was 20/100 after a total of five 
chemotherapy cycles. After six months without 
chemotherapy, the ophthalmoscopic retinal 
pigment disturbance was unchanged, but the 
visual acuity improved to 20/30. The maculo- 
pathy in Patient 2 was seen after two chemo- 
therapy cycles. The visual acuity remained at 
20/200 in the last month she was examined 
after the onset of the maculopathy. No further 
chemotherapy was given, and she died soon 
after. Patient 7, who had a central retinal artery 
occlusion more than two years before the dis- 
covery of his glioma, developed macular retinal 
pigment loss after three chemotherapy cycles. 
The visual acuity and visual fields were not 
altered from the baseline measurement in this 
patient. Except for the development of papille- 
dema in Patient 8, the fundi were unaltered 
after chemotherapy in the remaining five pa- 
tients. 

Fluorescein angiography of one affected eye 





Figure (Kupersmith and associates). Patient 1. Left, Right eye. Fluorescein angiography disclosing the window 
defects that reflect the loss of retinal pigment epithelium. No obvious vascular occlusions are observed. Right, 
Left eye (unaffected). Comparable stage of fluorescein angiography disclosing no transmission defects in the 
retinal pigment epithelium layer. 
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(Patient 1, Figure) only disclosed a pigmentary 
disturbance in and around the macula. No evi- 
dence of a vasculopathy was visualized. 

All variables of diffuse-flash electroretinog- 
raphy were within the normal range for all 
examined patients (Patients 1, 3 through 6, and 
8). The electro-oculogram in the affected eye of 
Patient 1 was normal. 

The focal electroretinogram was mildly re- 
duced in the macula and the peripheral retina 
of both eyes of both patients (Patients 1 and 8) 
tested. This probably resulted from the retinal 
edema associated with papilledema and in- 
creased intracranial pressure in both patients. 


-O hm 


Discussion 


O 


The combination of intra-arterially adminis- 
tered cisplatin and intravenously administered 
carmustine caused a marked maculopathy in 
three of eight patients. Areas of retinal pigment 
loss and clumping without clinical signs of 
vaso-occlusion were obvious by ophthalmosco- 
py. In the clinically affected or unaffected pa- 
tients, the electroretinogram and electro-oculo- 
gram were normal and did not suggest retinal 
dysfunction. Thus, this disturbance did not 
seem to reflect a generalized disturbance in the 
photoreceptors, middle retinal layers, or retinal 
pigment epithelium. 

This maculopathy was clearly different from 
the ocular abnormalities that have been previ- 
ously described only with cisplatin. None of 
our patients had clinical signs of retinal ische- 
mia or optic neuropathy that previously oc- 
curred after the intracarotid artery cisplatin.’ 
Though subtle macular pigmentary abnormali- 
ties were described with intravenously admin- 
istered cisplatin, none of those patients experi- 
enced major visual loss as described in our 
study.” 

Our cases also differed from cases of visual 
system lesions associated with carmustine 
treatment. Carmustine, infused into the carotid 
artery proximal to the ophthalmic artery, has 
also caused visual loss from severe retinal vaso- 
occlusive lesions.®* A direct toxic effect on both 
the rod and the cone systems, with the rod 
system predominantly affected, has occurred 
after intra-arterial, but not intravenous, admin- 
istration of carmustine.’ In rats, experimental 
carotid infusion with carmustine caused patho- 
logic changes in the choroid, photoreceptors, 
and the adjacent nerve cell layer.” 


A maculopathy has been described in a study 
of patients treated with another combination of 
chemotherapies: the intracarotid administra- 
tion of mannitol and methotrexate and intrave- 
nous administration of cyclophosphamide.” 
Although only one patient in that study seemed 
to experience marked loss of visual acuity (20/ 
60) from a maculopathy, the ophthalmoscopic 
appearance of retinal pigment loss and atrophy 
was similar to what we observed. The mannitol 
disruption of the blood-ocular barrier was 
probably instrumental in the macula distur- 
bance that resulted from two chemotherapeutic 
agents that typically do not cause retinopathy. 
The mannitol temporary opening of the tight 
junctions between the endothelial cells and the 
retinal pigment epithelial cell permitted pas- 
sage of a higher concentration of drug into the 
retina, which potentiated the toxicity." 

A nonischemic, clinically apparent, maculo- 
pathy resulted from cisplatin and carmustine 
treatment. The combination of the two agents 
seemed to potentiate the toxicity, creating ma- 
jor visual deficits instead of a subclinical distur- 
bance. In one of our patients, who survived for 
months without chemotherapy, the visual defi- 
cit improved, suggesting that toxicity is poten- 
tially reversible. We suggest that the chemo- 
therapy-induced deficit may result from a 
localized retinal pigment disturbance in the 
macula. 
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OPHTHALMIC MINIATURE 

One afternoon I amused myself by watching a barred owl (Strix nebulosa) 
sitting on one of the lower dead limbs of a white-pine, close to the trunk, in 
broad daylight, I standing within a rod of him. He could hear me when | 
moved and cronched the snow with my feet, but could not plainly see me. 
When I made most noise he would stretch out his neck, and erect his neck 
feathers, and open his eyes wide; but their lids soon fell again, and he began 
to nod. I too felt a slumberous influence after watching him half an hour, as 
he sat thus with his eyes half open, like a cat, winged brother of the cat. 
There was only a narrow slit left between their lids, by which he preserved a 
peninsular relation to me; thus, with half-shut eyes, looking out from the 
land of dreams, and endeavoring to realize me, vague object or mote that 


interrupted his visions. 


Henry D. Thoreau, Walden 


Princeton, Princeton University Press, 1971, p. 266 
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Massive Epithelium-lined Inclusion Cysts After Scleral 


Buckling 
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David W. Johnson, M.D., George B. Bartley, M.D., James A. Garrity, M.D., 
and Dennis M. Robertson, M.D. 


Two patients with massive epithelium- 
lined inclusion cysts of the orbit became 
symptomatic five and 16 years after scleral 
buckling. Each patient described diplopia and 
displacement of the previously treated eye. 
An orbitotomy in the first patient disclosed a 
loculated epithelium-lined inclusion cyst 
that extended posteriorly from the insertion 
of the inferior rectus muscle nearly to the apex 
of the orbit. In the second patient, a loculated 
epithelium-lined inclusion cyst extended into 
the superior nasal portion of the orbit from its 
origin near the insertions of the superior and 
medial recti muscles. We speculated that epi- 
thelial cells of the conjunctiva were shed at 
the time of scleral buckling and became 
lodged in the exposed sulcus created by the 
surgical retraction of Tenon’s capsule. Here 
they proliferated and formed the large epithe- 
lium-lined cysts. In each patient, removal of 
the cyst was followed by a decrease in diplo- 
pia as the displaced globe returned toward its 
normal position. 


EpirHe iat INCLUSION cysts sometimes devel- 
op after ophthalmic surgical procedures that 
involve a conjunctival incision. They are usual- 
ly anterior, small, and asymptomatic. Infre- 
quently, large cysts form and cause marked 
morbidity. These large cysts have been report- 
ed after ocular trauma,'” infection,’and surgi- 
cal procedures.*® Nine cases of large cyst for- 
mation after scleral buckling have been 
reported, all but one of which were located in 
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the anterior orbit.*7!°" We encountered two 
patients with massive epithelium-lined inclu- 
sion cysts after scleral buckling. The deep orbit- 
al extent was unusual in one patient. 
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Case Reports 
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Case 1 

A 76-year-old woman complained of promi- 
nence of her left eye and double vision. Her 
history included several surgical procedures, 
commencing with 360-degree scleral buckling 
with a No. 41 silicone band for a macula-off 
retinal detachment in the left eye at 59 years of 
age. The operative record made no reference to 
removal of corneal epithelial tissue. Her post- 
operative course was characterized by reattach- 
ment of the retina and a recovery of visual 
acuity to 20/50+. Subsequent operations in- 
cluded uneventful extracapsular cataract ex- 
traction and an intraocular lens placement in 
the left eye and repair of an entropion of the left 
lower eyelid. Visual acuity with correction was 
R.E.: 20/20 and L.E.: 20/70. The left eye had 
mild limitation of gaze in all directions and was 
displaced slightly superiorly (Fig. 1). Exoph- 
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Fig. 1 (Johnson and associates). Case 1. Proptosis 
and superior displacement of left globe. 
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thalmometry measurements were 16 and 21 
mm for the right and left eyes, respectively. A 
well-positioned intraocular lens was present, 
and there was a 360-degree encircling buckle. 
Other than scars from previous surgical proce- 
dures, no abnormality of the conjunctiva was 
evident. 

Computed tomography demonstrated a 2.5- 
cm lobulated, cystic, retrobulbar, and predomi- 
nantly intraconal nonenhancing mass in the 
left orbit. The margins were fairly distinct, and 
no bony erosion was observed. Although the 
computed tomographic appearance was most 
consistent with a large cyst related to her previ- 
ous retinal detachment surgical procedures, 
magnetic resonance imaging was performed to 
exclude a vascular lesion. This test showed a 3 
x 3-cm multicystic mass with enhancing septa 
(Fig. 2). The cystic components were character- 
ized by decreased T, and increased T, signals 
and were interpreted by the radiologist as sug- 
gestive of a neurogenic tumor. 

The mass was approached through a left 
lateral orbitotomy and was found to be attached 
to the inferior portion of the globe overlying the 
site of the encircling silicone band, with firm 
attachments to the inferior rectus and inferior 
oblique muscles. It was dissected free from the 
muscles and the encircling band and was mobi- 
lized posteriorly, where it was intimately en- 





Fig. 2 (Johnson and associates). Case 1. Magnetic 
resonance imaging scan (proton density with fat 
suppression) demonstrated a lobulated, intraconal, 
cystic mass in the left orbit. 
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Fig. 3 (Johnson and associates). Case 1. Portion of 
orbital cyst, lined with epithelium (hematoxylin and 
eosin, X 250). 


twined with structures in the orbital apex. Fluid 
from the cyst was evacuated, loculated septa 
were opened, and the lining was cauterized to 
destroy residual epithelial tissue. Histologic 
sections of excised portions of the mass showed 
a benign, multilobular, squamous-lined cyst 
(Fig. 3). No goblet cells were seen. 

During a ten-month follow-up period, the 
eyes were orthophoric in primary gaze, but the 
left globe showed residual limitation of gaze 
superiorly, inferiorly, and temporally. Exoph- 
thalmometry measured 15 mm for the right eye 
and 14 mm for the left eye. Visual acuity was 
20/70 in the left eye. The patient was comfort- 
able, and although she still had some diplopia, 
it was less bothersome than preoperatively and 
was noticed only in extremes of vertical gaze. 


Case 2 

A 73-year-old man had progressive vertical 
diplopia for nine months and downward dis- 
placement of his left eye for one month. Ocular 
history included panretinal photocoagulation 
of the left eye for proliferative diabetic retinop- 
athy and extracapsular cataract extraction with 
a posterior chamber lens implant followed by a 
YAG laser capsulotomy. Subsequently, a trac- 
tion retinal detachment secondary to prolifera- 
tive diabetic retinopathy necessitated a pars 
plana vitrectomy in combination with a 360- 
degree scleral buckling procedure. The opera- 
tive record did not indicate whether the corneal 
epithelium was removed at the time of vitrec- 
tomy and scleral buckling. 
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Fig. 4 (Johnson and associates). Case 2. A smooth, 
rubbery mass that transilluminated under the left 
upper eyelid. 


The visual acuity was R.E.: 20/25 and L.E.: 
20/30. A smooth, rubbery, nontender, yellow- 
gray mass that transilluminated was identified 
beneath the left upper eyelid (Fig. 4). The left 
eye was displaced 4 mm inferiorly and showed 
marked limitation of gaze superiorly, nasally, 
and temporally. Exophthalmometer measure- 
ments were symmetric (19.5 mm). Examination 
of the left eye showed a well-centered intraocu- 
lar lens; a 360-degree scleral buckling; panreti- 
nal photocoagulation scars; and mild, persis- 
tent diabetic retinopathy. The mass in the 
superior fornix was thought to be an epithelial 
inclusion cyst related to the previous retinal 
detachment surgical procedures or, less likely 
because of the clarity with transillumination, a 
lymphoma. 

Computed tomography disclosed a cystic, 
lobulated, nonenhancing mass in the anterome- 
dial aspect of the left orbit, involving the pre- 
septal and the postseptal spaces (Fig. 5). An 
excisional biopsy was performed. The mass was 
adherent to the superior rectus muscle, the 
silicone band, and the surface of the globe. It 
was easily freed from the muscle, but during 
dissection of the mass from the silicone band, it 
ruptured and released milky-white material 
with a watery consistency. The cyst wall was 
removed. Histologic sections demonstrated a 
benign, loculated, epithelium-lined cyst (Fig. 
6). Some goblet cells were present. 

The diplopia improved immediately postop- 
eratively and the globe was no longer dis- 
placed. No problems developed during a one- 
year follow-up period. 
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Fig. 5 (Johnson and associates). Case 2. Computed 
tomographic scan demonstrated a lobulated, hypo- 
dense, cystic mass in the anteromedial left orbit. 
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Discussion 


I 


Inclusion cysts can develop after various oph- 
thalmic surgical procedures if epithelium is 
buried during closure of a conjunctival inci- 
sion. Although most cysts on the bulbar con- 
junctiva usually remain small and asymptomat- 
ic, large cysts may cause cosmetic problems or 
functional impairment. Methods of treatment 
have included simple excision, cauterization 
with trichloroacetic acid,” cryotherapy, or 
Nd:YAG laser therapy.” 

Infrequently, epithelial inclusion cysts may 
develop in the orbit, where they can expand to 
massive proportions. They have been reported 
after enucleation and may develop from one to 
27 years after the procedure with an inability to 
retain a formerly well-fitted prosthesis.** We 
encountered two cases associated with scleral 
buckling. A review of published reports identi- 
fied eight cases of anteriorly located cysts that 
developed after retinal detachment surgical 
procedures.**” The unusual orbital location in 
our first case was similar to that in the first case 
encountered by Morax, Herdan, and Chouard.’ 
We believe that epithelial cells become dis- 
lodged from the cornea or conjunctiva at the 
time of the scleral buckling and settle into 
the recess of the exposed sulcus created by the 
retraction of Tenon’s capsule. Epithelial prolif- 
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Fig. 6 (Johnson and associates). Case 2. Portion of 
the epithelial cyst of the superior fornix (hematoxylin 
and eosin, X 250). 


eration may form a progressively enlarging cyst 
and displace the globe. 

As has been described for cases associated 
with enucleation," computed tomography was 
helpful in demonstrating the location of the 
lesions. Magnetic resonance imaging disclosed 
the cystic nature of the mass in Patient 1. 
Although excision has been the usual method 
of treatment, injecting the cyst with absolute 
alcohol may be an appropriate alternative, as 
reported by Hanig and Hornblass’ for postenu- 
cleation cyst. 

Although surgical debridement of the corneal 
epithelium was not mentioned at the time of 
operation in either of our cases, care should be 
taken to collect and discard the cells if the 
corneal epithelium is debrided intraoperatively 
for purposes of enhancing visualization of the 
retina. 
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Familial Total Ophthalmoplegia With Iris 


Transillumination (a Neurocristopathy) 


LEAL TOCA AAA 


Gerhard W. Cibis, M.D., Ramesh C. Tripathi, M.D., Brenda J. Tripathi, Ph.D., 
and F. Glen Seidel, M.D. 


A family with total (internal and external) 
ophthalmoplegia had associated iris transil- 
lumination. No abnormal visual-evoked re- 
sponse brain lateralization indicative of albi- 
nism was found. On the basis of avian chimera 
experiments showing iris muscles to be de- 
rived from neural crest cells, we proposed a 
neurocristopathic theory to explain all clini- 
cal findings in this family. 


[NTERNAL AND EXTERNAL OPHTHALMOPLEGIA is 
total when all extraocular muscles, including 
the levator and intraocular muscles, are affect- 
ed. Cibis and associates’ described a family 
with the same disorder described by Li” and 
Popoviciu and Popoviciu.” Because of involve- 
ment of mesodermally and ectodermally de- 
rived muscles, as well as electromyographic 
evidence against a lower motor neuron lesion, 
Cibis and associates! postulated a primary fi- 
brotic muscle or a supranuclear origin. 

Not included in a causal theory was the iris 
transillumination in the affected mother and all 
three affected children (Fig. 1). Current knowl- 
edge of neural crest cell embryologic char- 
acteristics*® allows a unifying theory for the 
internal and external ophthalmoplegia and iris 
transillumination as a neurocristopathy. 





Case Report 





A mother and her three children had internal 
and external ophthalmoplegia. All four mem- 
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bers of the family had the typical chin-up, 
eyes-down, and slightly exotropic position 
with blepharoptosis. No noticeable horizontal 
or vertical ocular movement was observed in 
the mother and two daughters and slightly less 
than five degrees of movement was observed in 
the son. All patients had a minimal rotary 
nystagmus; none had amblyopia. 

Best-corrected visual acuity in the mother 
and daughters was 20/30 with the appropriate 
astigmatic correction. The pupils in each of 
these patient’s eyes were fixed in a slightly 
dilated position and failed to respond to light or 
attempted accommodation. The patients need- 
ed bifocal correction for near vision because of 
the lack of accommodation. The pupils dilated 
slightly with mydriatics in an irregular fashion, 
but never reached full dilation. The pupils con- 
stricted with %% pilocarpine, which indicated 
denervation sensitivity of the parasympathetic 
system. 

The two daughters underwent surgical proce- 
dures for blepharoptosis and exotropia. Both 





Fig. 1 (Cibis and associates). Iris transillumination 
typical of the affected family members. 
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Fig. 2 (Cibis and associates). Two-millimeter direct 
coronal postcontrast images of the 11-year-old boy 
showing absence of the superior rectus muscle and 
both oblique muscles. Note the optic nerve (arrows) 
and superior ophthalmic vein (open arrow). 


had markedly positive, forced ductions with 
white, fibrotic, tight, abnormal-appearing ex- 
traocular muscles. Fundi were normally pig- 


Fig. 4 (Cibis and associates). Section of the iris (not 
from a member of the family of this study) showing 
the sphincter (center, open arrow) and dilator (be- 
low, closed arrow) muscles that stained positive with 
anti-neuronal-specific enolase antibody (x 80). 
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Fig. 3 (Cibis and associates). Normal extraocular 
muscle (not from a member of the family of this 
study) that stained positive with anti-neuronal-spe- 
cific enolase antibody, indicating neural crest contri- 
bution (X 100). 


mented. There was a macular reflex and foveo- 
la. Optic nerves were normal in size and color. 

Computed tomography of the orbit (Fig. 2) 
showed absence of the superior and inferior 
oblique muscles and superior rectus muscle, 
but presence of medial and lateral recti muscles 
in the son. Both lateral recti muscles were 
identified and recessed intraoperatively. The 
muscles were stiff and fibrotic. Biopsy speci- 
mens were taken (Figs. 3 through 5). The mus- 
cle stained negative with neronal-specific eno- 
lase. Histologically, no muscle fibers were seen; 
only connective tissue with hyaline degenera- 
tion was present (Fig. 5). 

The irides transilluminated markedly in the 
affected mother (Fig. 1) and in all three chil- 
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Fig. 5 (Cibis and associates). Muscle biopsy of the 
belly of the lateral rectus muscle of the 11-year-old 
boy. No muscle fibers were present. Bundles of col- 
lagenous connective tissue with degenerative and 
hyalinized changes were observed (hematoxylin and 
eosin, X 50). 
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dren. Visual-evoked response testing failed to 
show abnormal lateralization associated with 
albinism.’ Results of electron microscopy of 
eyelid tissue obtained at blepharoptosis repair 
from the three children were normal with nor- 
mal melanocytes. Abnormal melanogenesis 
was not evident.*” Lack of melanin or abnormal 
distribution of melanin in cells was not seen by 
Hittner and associates” in Prader-Willi syn- 
drome, a neurocristopathy with iris transillumi- 
nation. 


Discussion 


Congenital fibrosis usually involves the ex- 
traocular muscles, which suggests a primary 
myogenic abiotrophy. When internal (ectoder- 
mally derived) and external (mesodermally de- 
rived) muscles are involved, this argument is 
less plausible. A supranuclear cause was there- 
fore reasoned by Cibis and associates,’ al- 
though a primary fibrosis could not be exclud- 
ed. Marked iris transillumination without other 
evidence of albinism in the skin or fundus, or as 
determined by visual-evoked response testing, 
was not initially included in the pathogenesis 
theory. 

Neuronal-specific enolase stains have shown 
the iris stroma, including its melanocytes, to be 
derived from neural crest cells." Iris transillu- 
mination in Prader-Willi syndrome is associat- 
ed with decreased neural crest-derived mela- 
nocytes (skin, hair, and iris).” The ciliary mus- 
cle and extraocular muscle nuclei and sheaths 
are of neural crest cell origin.’ As determined 
by microscopy, the dilator muscle of the iris 
originates from the anterior iris epithelium,” 
which is also of neuroectodermal derivation. 

The sphincter muscle is thought to derive 
from the iris epithelium as well. Several factors, 
however, make that embryologic schema 
doubtful. Unlike the dilator muscle, the sphinc- 
ter muscle lies deep in iris stroma (neural crest 
cell-derived), unconnected to the underlying 
iris epithelium. No other structure derived from 
the neuroectoderm is separate from tissue of 
other derivation. Neural crest cell-derived 
structures are commonly separate from other 
tissue.’ The ciliary muscle, the main muscle cell 
of the choroid, and smooth muscle in blood 
vessels are examples. The adrenal gland, crani- 
al nerve ganglia, and epididymis are also sepa- 
rate structures of neural crest cell derivation. 


Furthermore, in birds, the iris musculature 
has been shown to be derived from the neural 
crest cells by quail-duck and quail-chicken chi- 
meras.™! Although birds are not mammals, 
bird chimera experiments have been predictive 
of mammalian neural crest cell embryonic ori- 
gin.5615 

Extraocular, pupillary sphincter, and dilator 
muscles all stained positive with anti-neuro- 
nal-specific enolase antibody (Figs. 3 and 4). 
According to Le Douarin,’ the extraocular mus- 
cle sheath is derived from the neural crest cells, 
whereas the myoblasts are derived from the 
mesoderm. Thus, extraocular muscles have a 
dual origin and a predominantly neuronal-spe- 
cific enolase metabolism. Cells with such a 
metabolism, including the endothelium of the 
cornea, account for the high function char- 
acteristics of those structures. 

Although staining positive with anti-neuro- 
nal-specific enolase antibody does not pre- 
clude neuroectodermal derivation for the pupil- 
lary sphincter muscle, the muscle’s separate 
location and dual origin support a neural crest 
cell origin. The lack of iris sphincter and ciliary 
muscle function, iris transillumination from a 
lack of neural crest cell-derived stromal 
melanocytes, and extraocular muscle fibrosis 
support a neural crest cell theory in the origin 
of all clinical findings in this family. 
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OPHTHALMIC MINIATURES 

An ancient myth crediting the king with supernatural powers was that a 
single look from his eyes could either bless or blight the recipient according 
to the royal mood. Neither did the king always have to see the person. In the 
early days of the mikados of Japan the monarch had to sit on his throne 
staring straight ahead and looking neither to the left or the right. Should he 
do so, or incline his head in any particular direction, the part of his realm in 
direct line with his glance would suffer plague, famine or some other 
calamity. Understandably, successive generations of Japanese royalty ex- 
pressed their objection to this system, and eventually the crown or some 
kingly object was placed over the throne as a substitute, leaving the owner 


free to move about. 


John Camp, Magic, Myth and Medicine 
London, Priory Press, 1973, p. 127 
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Glaucomatous Optic Neuropathy 


E. Michael Van Buskirk, M.D., and G. A. Cioffi, M.D. 


Increasingly sophisticated technology and 
new concepts have reformed previous impres- 
sions of the optic nerve, intraocular pressure, 
and glaucoma. Because intraocular pressure is 
easy to assess and the optic nerve is not, glauco- 
ma has been characterized as a disorder of 
aqueous humor dynamics. However, recent so- 
phisticated advances in the analysis of the optic 
nerve suggest a reexamination of glaucoma in 
terms of the optic nerve. 

In ancient times, glaucoma apparently re- 
ferred to the watery green appearance of the 
blind, glaucomatous eye perhaps caused by 
the cloudy cornea, the cataractous lens, or even 
the hazy vitreous. The discovery of the associa- 
tion between glaucoma and increased intraocu- 
lar pressure is generally ascribed to Mackenzie 
in 1830,! more than 20 years before Von Helm- 
holz’s development of the ophthalmoscope.” 
The introduction of ophthalmoscopy in the 
1850s resulted in a burgeoning of information 
about many diseases, including glaucoma.” 

Von Graefe® described the optic neuropathy 
of glaucoma in 1857, which was further depict- 
ed only a year later by Jaeger.’ Ironically, con- 
troversy developed over Jaeger’s concept of 
glaucoma as an intrinsic optic neuropathy and 
von Graefe’s view that increased intraocular 
pressure induces the damage.” Even von 
Graefe originally conceived of the following 
three forms of glaucoma: acute (called inflam- 
matory at that time), chronic, and amaurosis 
(with excavation of the nerve head). The acute 
and chronic forms involved increased intraocu- 
lar pressure but the third form did not. Appar- 
ently, he later abandoned this third concept as 
he determined that some of these patients had 
increased intraocular pressure.” Accurate to- 
nometry had not yet been developed, awaiting 
the Maklakoff applanation instrument in 1885 
and the Shiotz indentation instrument in 
1905."° 

Before the early 20th century, physicians re- 
lied primarily on palpation to measure ocular 
tension but had already acquired sophisticated 
ophthalmoscopic methods of identifying the 
optic neuropathy of glaucoma.*" As better 
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methods for assessment of aqueous humor dy- 
namics became generally available, intraocular 
pressure received increasing emphasis in glau- 
coma and the possible role of the optic nerve 
was neglected. At the same time, glaucoma was 
increasingly treated with miotic drugs, such as 
physostigmine and pilocarpine, which preclud- 
ed assessment of the optic nerve.” 

Recent studies!**’ necessitate reexamination 
of the traditional concept of glaucoma as a 
disorder of aqueous humor dynamics with sec- 
ondary damage to the nerve. Although the 
association of glaucoma with systemic abnor- 
mality has been long debated, the number of 
systemic disorders now firmly associated with 
glaucoma (diabetes, hypertension, peripheral 
vascular disease, and migraine headache) is 
increasing.'*"’ Because these disorders are asso- 
ciated with abnormalities of hemodynamics, 
intrinsic optic nerve vascular abnormalities 
could underlie some cases of glaucoma. Epide- 
miologic studies during recent decades further 
confound the issue by describing individuals 
without neuropathy who have intraocular pres- 
sures exceeding traditionally accepted upper 
limits of normal.’*”’ Conversely, other studies 
report that as many as half of patients with 
glaucomatous optic neuropathy have normal 
intraocular pressures when a diagnosis is first 
made.'**! Hence, intraocular pressures vary 
widely among patients with glaucomatous op- 
tic neuropathy. Contemporary treatment of 
glaucoma with drugs that do not constrict the 
pupil makes longitudinal assessment of the 
optic nerve more practical. Modern threshold 
perimetry and computer-assisted optic disk 
analysis permit earlier and more precise detec- 
tion of optic nerve damage, which in turn 
detects even more optic neuropathy among pa- 
tients who do not have increased ocular pres- 
sure. 


The Pressure-dependent Hypothesis 
Intraocular pressure is readily measured 
within 1 to 3 mm Hg in most subjects.” Many 
epidemiologic studies have characterized the 
intraocular pressure in normal adults without 
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glaucoma to average about 15 mm Hg, with 
95% of these individuals’ measurements be- 
tween 10 and 22 mm Hg.” The average ocular 
pressure is lower in Japan (13.8 mm Hg, with 
95% of the measurements between 7 and 20 
mm Hg).” Thus, it is convenient to define ab- 
normality as those pressures not within the 
statistically normal range. Of all the clinical 
signs that can be measured in glaucoma sus- 
pects, increased intraocular pressure is most 
likely to predict eventual development of glau- 
comatous optic nerve damage in which the 
onset correlates with the degree and duration of 
pressure increase.” 

Nearly all humans will develop glaucoma- 
tous optic neuropathy if the intraocular pres- 
Sure remains sufficiently increased for a long 
period. People with unilateral increased intra- 
ocular pressure are likely to develop ipsilateral 
visual field defects. Two studies of visual field 
loss showed that when the intraocular pres- 
sures were asymmetric in patients with normo- 
tensive glaucomatous optic neuropathy, the eye 
with the highest pressure usually had the great- 
er visual field loss.” 

Laboratory data further demonstrate that in- 
creased intraocular pressure alters the optic 
nerve. When the intraocular pressure is in- 
creased in animals, especially in monkeys, the 
optic nerve develops a neuropathy with clinical 
and histopathologic characteristics that mimic 
typical glaucomatous optic nerve damage seen 
in humans.”*‘ There is also increasing evidence 
that increase in the intraocular pressure itself 
fundamentally alters the function of the struc- 
tural and neural elements of the retina and of 
the optic nerve. Increased intraocular pressure 
impairs axoplasmic flow in the optic nerve of 
monkeys.” Specific subsets of retinal gangli- 
on cells may be more sensitive to intraocular 
pressure.” Moreover, the ability of intraocular 
pressure to alter the composition and regula- 
tion of the extracellular matrix of the optic 
nerve is shown in cell culture and in laboratory 
animals with glaucoma.” 

Two of the three major American glaucoma 
textbooks define glaucoma as an increase in 
intraocular pressure to a degree that damages 
the optic nerve, whereas the third textbook 
acknowledges this definition as an oversimplifi- 
cation.”’*’ From the conventional standpoint, 
the optic nerve is the incidental casualty of 
glaucoma or the weak spot in the eye vulnerable 
to increased intraocular pressure. Glaucoma 
without increased intraocular pressure need 
not disprove the rule, but merely modify it. 


Glaucoma becomes a disorder in which the 
intraocular pressure exceeds the level that is 
tolerated by the optic nerve. This definition 
accounts for the patients with intraocular pres- 
sures that are higher than the statistically nor- 
mal range and is revised to accommodate the 
patient with glaucoma and normal intraocular 
pressures. It defines glaucoma in terms of the 
intraocular pressure, while recognizing that the 
definition of increased intraocular pressure will 
vary from individual to individual. 

This pressure-dependent hypothesis under- 
lies most contemporary thinking about glauco- 
ma.**** Although research treatment protocols 
often attempt to measure the relative visual 
field preservative value of a specific modality, 
almost all modern methods of treatment are 
designed to reduce intraocular pressure only. 
Further, the pressure-dependent hypothesis 
forms the basis of nearly all glaucoma research. 
This leads to studies of mechanisms of blockade 
of trabecular meshwork and their alleviation, 
methods of regulation of aqueous humor for- 
mation, or mechanisms of pressure damage to 
the optic nerve. The pressure-dependent hy- 
pothesis is a reasonable one, but substantial 
data suggest that it is not the only one. With 
most of our clinical, fiscal, and philosophic 
resources invested in this hypothesis of glauco- 
ma, we should be sure it is sound. 


Factors Other Than Intraocular Pressure 

Does this onslaught of data mean that glauco- 
ma is fundamentally a disorder of increased 
intraocular pressure? These data undoubtedly 
confirm intraocular pressure as a major risk 
factor for the development of glaucomatous 
optic nerve damage. For many years, ophthal- 
mologists have seen patients who develop an 
optic neuropathy clinically identical to that of 
glaucoma, but who never have increased intra- 
ocular pressure. A recent report questioned the 
traditional distinction between low-tension 
and high-tension glaucoma, in part because 
more than half of all the glaucomatous eyes that 
were identified had intraocular pressures below 
21 mm Hg on initial examination.” Also, at 
least one sixth of patients with glaucoma con- 
sistently have intraocular pressures below 22 
mm Hg." The visual field loss of some pa- 
tients with a history of increased intraocular 
pressure continues to progress despite reduc- 
tion of the intraocular pressure, even after fil- 
tration operations.” 

Intraocular pressure’s role in the develop- 
ment of glaucomatous visual field loss seems 
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certain, but other important factors are increas- 
ingly evident. One study suggested that pa- 
tients with diabetes and with glaucomatous 
optic neuropathy develop different patterns of 
visual field loss than those without diabetes.” 
Epidemiologic studies also suggest a multifac- 
torial origin of glaucoma. In the Western world, 
the average intraocular pressure and the inci- 
dence of glaucomatous optic neuropathy in- 
crease with each advancing decade of life, but 
this apparent relationship does not apply 
worldwide.” In Japan, although the incidence 
of glaucomatous optic nerve damage continues 
to increase with advancing years at about the 
same rate as it does in the West, intraocular 
pressure actually diminishes with advancing 
years.” Thus, elderly Japanese patients with 
glaucomatous optic nerve disease are more 
likely to manifest low-tension glaucoma than 
high-tension glaucoma.” However, not even 
the Japanese possess immunity from intraocu- 
lar pressure damage; those with increased in- 
traocular pressures are still more likely to de- 
velop visual field loss.” 

In Europe, there are patients who manifest 
visual field loss typical of glaucoma, some of 
which is reversible and episodic; who usually 
do not have increased intraocular pressure; and 
who may or may not have ophthalmoscopically 
evident optic nerve damage.” Peripheral vaso- 
spasm in these patients is evident in the form of 
migraine headaches, chronic cold hands and 
feet, or Raynaud’s phenomenon." Additionally, 
their visual fields may be improved with the 
administration of peripheral vasodilator drugs 
such as nifedipine, a calcium channel-blocking 
agent. Vasospasm in the form of migraine 
headaches is also relatively frequent in patients 
with low-tension glaucoma." 

Neurologic disorders other than glaucoma, 
including anterior ischemic optic neuropathy, 
congenital anomalies, and chiasmal compres- 
sion from tumors and atherosclerotic internal 
carotid arteries, may also induce an optic neu- 
ropathy that mimics normotensive glaucoma. 
Trobe and associates“ suggested that such cases 
can sometimes be differentiated from glaucoma 
by relatively greater pallor in the residual neu- 
ral rim in the patients without glaucoma. 

A study’s perspective determines its conclu- 
sions about the role of any risk factor, such as 
intraocular pressure, that causes a measurable 
effect such as visual field loss. For example, one 
of the previously mentioned studies evaluating 
visual field loss with asymmetric intraocular 
pressures examined the data from the converse 


perspective with markedly different results. 
When visual fields were asymmetric between 
the two eyes of patients with low-tension glau- 
coma, less than one third also had a difference 
in intraocular pressure.” 

We tend to explain our observations in terms 
of intraocular pressure because of our historical 
perspective. The average intraocular pressures 
of blacks and whites are about the same, yet the 
prevalence of glaucomatous optic neuropathy is 
four to five times higher in blacks.*” On the 
basis of historical bias, one would conclude that 
the optic nerve is more sensitive to intraocular 
pressure in blacks, but this should not be the 
only conclusion. The neuropathy could also 
develop from some other optic nerve-damaging 
factor that is independent from or in concert 
with intraocular pressure. This also applies to 
the previously discussed findings in Japanese 
subjects. 

Optic nerve damage in glaucoma is caused by 
various factors, including intraocular pressure, 
but these factors require much elucidation be- 
fore the disease can be understood. Whether 
glaucoma results from increased intraocular 
pressure is not controversial. However, wheth- 
er glaucoma should be defined in terms of 
intraocular pressure is controversial. Whether 
factors other than intraocular pressure merely 
increase the sensitivity to intraocular pressure 
damage or whether they cause intrinsic damage 
themselves is of concern. Undoubtedly, the 
answer lies between these two extreme views. 
This artificial dichotomy that we have created is 
now a barrier to understanding the role of 
various factors that cause optic nerve damage. 


Glaucomatous Optic Neuropathy 

The findings that some patients do not fit the 
traditional definition of intraocular pressure- 
induced neuropathy force a reexamination of 
the definition. Some of these arguments hinge 
on epidemiologic grounds.*'** More people 
have normal intraocular pressures than in- 
creased intraocular pressures. Hence, even if a 
small proportion of those without increased 
intraocular pressure manifest the optic neurop- 
athy, their absolute number would be large 
enough to compare to those with increased 
intraocular pressure who also manifest neurop- 
athy.” This approach classifies all subjects in 
terms of one risk factor, increased intraocular 
pressure, not in terms of the disease of glauco- 
matous optic neuropathy. It would be equally 
possible to classify humans as those with or 
without myopia, with or without diabetes, with 


450 AMERICAN JOURNAL OF OPHTHALMOLOGY 


April, 1992 


EEE 


or without systemic hypertension, or with or 
without dark skin. More patients with glauco- 
matous optic neuropathy would be a part of 
each of the groups who possess the trait than a 
part of those who did not possess the trait. 
However, as with the group with normal ocular 
tension, some individuals who had glaucoma- 
tous optic neuropathy, but who lacked the trait 
(myopia, diabetes, or dark skin) would also 
exist. Again, although the proportion of sub- 
jects who lack the trait would be small, their 
absolute number would be considerable. These 
individuals should not be considered unusually 
sensitive to melanin pigment or to subclinical 
diabetic or myopic factors. Instead, other risk 
factors should be explored. By dividing the 
population into those with and without any one 
risk factor, the existence of the disease in eyes 
that lack that specific factor is forced to be 
explained. 

Glaucomatous visual loss relates not to in- 
crease in intraocular pressure, or to any one risk 
factor but rather to a characteristic and recog- 
nizable optic neuropathy. Because the common 
denominator of glaucoma is the neuropathy, 
not the intraocular pressure, it makes more 
sense to divide populations into those with and 
without glaucomatous optic neuropathy. The 
spectrum of risk factors and characteristics of 
the neuropathy can then be understood rather 
than just one specific factor. 

Screening patients by measuring intraocular 
pressure will identify only about half of the 
patients with glaucoma.*'*” However, the one 
clinical finding of all patients with glaucoma is 
the characteristic optic neuropathy. Perhaps 
with our sophisticated methods of optic nerve 
assessment, glaucoma should be redefined in 
terms of a characteristic optic neuropathy with 
a finite differential diagnosis. 

In the United States, some two million indi- 
viduals have glaucomatous optic neuropathy. 
Many of these, approximately 1.65 million, 
would have increased intraocular pressure; the 
remaining 0.35 million would not. Similarly, 
we might likely find an increased incidence of 
the following other possibly causative factors in 
addition to intraocular pressure: diabetes mel- 
litus, peripheral vascular disease, myopia, 
black racial characteristics, aging, and perhaps 
abnormalities in tissue extracellular matrix.” 
As we study the various subsets further, we 
observe some associations. For example, those 
with systolic hypertension would be more like- 
ly to manifest ocular hypertension.! Converse- 
ly, those with increased intraocular pressure 


may be more likely to manifest certain other 
specific factors. We might find we could draw 
conclusions about other factors, many of which 
we can neither identify nor characterize using 
today’s data. We must continually remind our- 
selves that the ocular hypertension does not 
rule out factors not related to intraocular pres- 
sure any more than these factors rule out the 
coexistence of increased intraocular pressure. 
Most likely, a few subjects would primarily 
have intraocular pressure factors, a few would 
primarily have factors not related to intraocular 
pressure, and most would manifest varying de- 
grees of several risk factors. 

Thus, it is likely that glaucomatous optic 
nerve damage is best defined as an optic neu- 
ropathy, and derives from various risk factors 
including increased intraocular pressure. Many 
of these factors are only beginning to be identi- 
fied and understood. Except for isolated studies 
of calcium channel blockers for the treatment of 
selected patients with glaucomatous optic neu- 
ropathy, most current treatment is directed to- 
ward reduction of a single risk factor, intraocu- 
lar pressure.” Research funding and manpower 
may be better spent evaluating glaucomatous 
optic neuropathy with a multifactorial perspec- 
tive. Because varying degrees of other risk fac- 
tors have roles, it should not be surprising that 
some patients continue to deteriorate despite 
maximal reduction of intraocular pressure by 
any method. This observation does not impugn 
any method of intraocular pressure reduction, 
or discourage its application, but should en- 
courage recognition of other possible causative 
factors. 

Glaucomatous optic neuropathy is an optic 
neuropathy that can be clinically identified by 
its characteristic ophthalmoscopic appearance 
and alterations in the visual field. We should 
seek to define the disease as a multifactorial 
optic neuropathy. 
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LETTERS TO THE JOURNAL 


Sculpting of Hydroxyapatite Orbital 
Implants 


Mont J. Cartwright, M.D. 
University of Michigan, W. K. Kellogg Eye Center. 


Inquiries to Mont J. Cartwright, M.D., University of 
Michigan, W. K. Kellogg Eye Center, 1000 Wall St., Ann 
Arbor, MI 48105. 

The concept of integrated orbital implants 
has been revived with the introduction of hy- 
droxyapatite spherical implants.’ Though long- 
term follow-up is not yet available, the rate of 
extrusion should theoretically be lower, or at 
least comparable, to that of scleral-wrapped, 
nonintegrated silicone spheres while at the 
same time providing superior motility. The su- 
perior motility is attributed to efficient transla- 
tion of socket motility to the prosthesis through 
a ball-and-socket integrating peg system. The 
implants are currently manufactured in 16-, 
18-, 20-, and 22-mm diameter sizes. 

There may be instances in which an implant 
smaller than one available in the operating 
room is required. To minimize overhead costs, 
only the implant of the most practical size may 
be stocked. The hydroxyapatite implant, how- 
ever, can readily be modified to a smaller size 
because its porous structure lends itself readily 
to sculpting. Usually the surgeon carves the 
hydroxyapatite implant free-hand with a surgi- 
cal blade. With free-handed sculpting, it is 
extremely difficult to maintain the sphere and 
smooth surface of the original implant. Mainte- 
nance of sphere may be important in uniform 


restoration of socket motility where the extra- 
ocular muscles are reattached. 

A Green caliper with the arms set at a diame- 
ter up to 1 mm smaller than the available 
hydroxyapatite implant may be held in one 
hand, while the other hand rotates the implant 
between the arms of the caliper through planes 
over 360 degrees (Figure). This maneuver effec- 
tively shaves the implant to a smaller diameter. 
After the reduced diameter has been attained, 
the caliper arm separation is reduced 1 mm and 
the maneuver repeated. The stepwise reduction 
is continued until the desired diameter is ob- 
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Figure (Cartwright). Implant is rotated between 
ams of calipers to reduce diameter. Gray arrow indi- 
cates direction of rotational shave. White arrow indi- 
cates 360-degree planes of rotation over which rota- 
tional shaves occur. 
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tained. This results in a smaller uniformly 
spherical implant with a smooth surface. Since 
hydroxyapatite is friable and the tips of the 
calipers blunt, stepwise reduction no larger 
than 1 mm at a time is essential. Attempts to 
reduce the diameter by a greater increment 
causes uncontrolled fragmentation of large 
chunks from the implant. Additionally, hy- 
droxyapatite spherical implants frequently are 
up to 0.75 mm larger than the package insert 
indicates. Therefore, if the implant size is criti- 
cal, an appropriate reduction can be easily 
made. 
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Pyogenic Granuloma as a 
Complication of Silicone Punctal 
Plugs 


Peter A. Rapoza, M.D., 
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Department of Ophthalmology, University of Wis- 
consin. 
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Complications resulting from the use of sili- 
cone plugs as a reversible punctal occluder 
include local irritation, epiphora, extrusion, 
loss of the plug in the canaliculus, and perma- 
nent punctal scarring after plug removal.'* We 
treated two patients who developed pyogenic 
granulomas in response to the presence of sili- 
cone punctal plugs. 


Case 1 

A 56-year-old woman with a long history of 
aqueous tear deficiency underwent silicone 
plug insertion of her inferior puncta in the left 
eye after a trial of collagen plugs failed to result 
in epiphora. Three months later she com- 
plained of a small but irritating and enlarging 
growth overlying her plugged inferior punc- 
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Fig. 1 (Rapoza and Ruddat). Case 1. Pyogenic 
granuloma of the inferior punctum three months 
after silicone plug insertion in the left eye. 





tum. Examination disclosed a pink, fleshy le- 
sion approximately 3 mm in diameter originat- 
ing from the punctum, which was clinically 
diagnosed as a pyogenic granuloma (Fig. 1). 
The silicone plug was removed without difficul- 
ty. Three months later the granulomatous, in- 
flammatory mass had completely resolved, 
leaving a functional punctum. 


Case 2 

A 32-year-old woman with Kearns-Sayre syn- 
drome and suffering from chronic progressive 
external ophthalmoplegia with symptomatic 
exposure keratopathy but adequate tear pro- 
duction (Schirmer without anesthesia of 25 mm 
of wetting in each eye) underwent four-punctal 
occlusion with collagen plugs. The patient felt 
symptomatically improved until the collagen 
plugs dissolved. She subsequently had silicone 
plugs placed in the inferior puncta of both eyes. 
Over a two-week period she noted only mild 
improvement and elected to have silicone plugs 
inserted superiorly as well. She returned two 
months later complaining of epiphora. Exami- 
nation disclosed that the right inferior plug was 
absent. The superior plugs were removed to 
alleviate the patient’s epiphora. Because of in- 
creasing discomfort in her right eye, the patient 
again requested a silicone plug, which was 
replaced in her inferior punctum without any 
difficulty. Examination three months later dis- 
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Fig. 2 (Rapoza and Ruddat). Case 2. A pyogenic 
granuloma of the inferior punctum of the right eye 
three months after silicone plug insertion. 


closed a pink, fleshy lesion measuring about 3 
mm in diameter over the inferior punctum of 
her right eye, clinically diagnosed as a pyogenic 
granuloma (Fig. 2). The silicone plug was re- 
moved, leaving a functionally occluded punc- 
tum. No histopathologic diagnosis was made. 
The lesion was absent when the patient was 
examined three months later. 

Silicone, in general, is well tolerated because 
it is relatively inert. The geometric and even the 
spatial configuration of a prosthesis may con- 
tribute to the development of an inflammatory 
reaction.’ Unlike relatively rough silicone knots 
and the cut ends of silicone tubing, which some 
believe may initiate the inflammatory response, 
silicone plugs are round and smooth.’ Inserting 
the plugs was not difficult in our two patients, 
thus eliminating the possibility of punctal and 
canalicular trauma in the presence of a foreign 
body as a cause in the development of a pyo- 
genic granuloma. Fortunately, after removal of 
the silicone plug the granulomatous mass re- 
solved, which is typical of most pyogenic gran- 
ulomas. 
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Topical ocular medications are the mainstay 
of therapy for most glaucoma patients in the 
United States. Yet, more than 80% of a topically 
applied medication typically drains through 
the nasolacrimal system within 15 to 30 sec- 
onds to the highly vascular nasal mucosa where 
it is absorbed systemically.’ This route of ab- 
sorption avoids the first pass effect of the liver, 
leading to clinically significant blood levels and 
often causing unacceptable side effects. Digital 
nasolacrimal occlusion has been shown to in- 
crease ocular absorption and decrease systemic 
blood levels of topically applied ophthalmic 
medications.” However, many patients find this 
technique to be time-consuming, tiring, and 
uncomfortable; others find it difficult to per- 
form because of physical limitations such as 
arthritis or stroke. 

To overcome these shortcomings and improve 
patient compliance with nasolacrimal occlu- 
sion, we developed and tested a mechanical 
device for temporary nasolacrimal occlusion. 
Several designs were tested to find one that was 
simple, safe, inexpensive, and easy to use. The 
optimal design among those studied is similar 
to spectacle frames except that the nose pads 
rest on the medial canthal tendon area rather 
than on the nose (Figure). The temples wrap 
around the ears or the back of the head to place 
posterior pressure over the nasolacrimal sac. 
This design allows the patient to achieve naso- 
lacrimal occlusion before the eyedrops are in- 
stilled and automatically places the pressure in 
the correct location. 

A pilot study was conducted on ten normal 
volunteers, comparing the mechanical nasolac- 
rimal occluder with digital nasolacrimal occlu- 
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Figure (Hubbe and Shields). The mechanical naso- 


lacrimal occluder applying pressure over the nasolac- 
rimal sac. 


sion and no occlusion. Each of the three tech- 
niques was evaluated in all ten volunteers by 
using the fluorescein dye disappearance test" 
and the modified Jones 1 test.*” The mechanical 
nasolacrimal occluder was applied before in- 
stillation of the fluorescein dye; digital occlu- 
sion was begun immediately after instillation of 
the eyedrops. Both were maintained for five 
minutes. In the fluorescein dye disappearance 
test, the dye remaining in the tear meniscus was 
rated from 0 to 4. The average dye remaining in 
the meniscus was 3.5 for the mechanical device, 
2.5 for digital occlusion, and 0.8 with no occlu- 
sion (mechanical vs no occlusion, P < .0001; 
mechanical vs digital occlusion, P < .003). In 
the modified Jones 1 test, fluorescein was recov- 
ered from the nose in no volunteers with me- 
chanical occlusion, in two with digital occlu- 
sion, and in seven with no occlusion. 

The volunteers also compared the two occlu- 
sion techniques for ease and comfort. They 
consistently found occlusion with the mechani- 
cal device to be much easier to perform. Many 
complained of tiredness and stiffness with dig- 
ital occlusion; several volunteers complained 
of discomfort behind their ears with the me- 
chanical device. We believe these preliminary 
findings support the need for further study with 
modified designs and larger clinical trials of 
mechanical nasolacrimal occlusion. 
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The idiopathic hypereosinophilic syndrome 
is a disorder of the hematopoietic system with 
multiple-organ system involvement. The diag- 
nostic criteria for idiopathic hypereosinophilic 
syndrome, defined by Chusid and associates,’ 
include the following: (1) a peripheral blood 
eosinophil count greater than 1,500/mm’; (2) 
duration of eosinophilia more than six months; 
and (3) absence of parasitic infection, allergic 
disease, or other known cause of hypereosino- 
philia, including the chronic ingestion of tryp- 
tophan.’ The clinical manifestations are a result 
of the infiltration of eosinophils into tissues 
with release of inflammatory mediators. The 
two organ systems most commonly involved in 
idiopathic hypereosinophilic syndrome are the 
heart, central nervous system, and lungs; cardi- 
ac disease is the major source of morbidity and 
mortality. 

We treated a patient with this syndrome who 
developed keratoconjunctivitis sicca, diffuse 
episcleritis, and ocular hypertension. 

A 51-year-old man had a two-month history 
of bilateral red eyes. He complained of mild 
ocular irritation, but no discharge, photopho- 
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bia, or change in vision. A two-week trial of 
tobramycin sulfate 0.3% eyedrops and a three- 
week trial of fluorometholone 0.1%, prescribed 
by another physician, had had no effect. His 
best corrected visual acuity was 20/15 in both 
eyes. There was marked bulbar conjunctival 
injection and a diffuse episcleritis in both eyes. 
The ocular surface had punctate staining with 
rose bengal dye in the interpalpebral fissures, 
consistent with a dry-eye syndrome. After topi- 
cal anesthesia, Schirmer testing disclosed 4 mm 
of wetting in the right eye and 8 mm in the left 
eye after five minutes. Intraocular pressures 
were R.E.: 27 mm Hg and L.E.: 22 mm Hg. The 
optic disks were normal with a cup/disk ratio 
of 0.2, and visual fields were normal. A two- 
week trial of hourly nonpreserved artificial 
tears and lubricating ointment at bedtime 
provided no relief. 

On follow-up examination, visual acuity re- 
mained normal. Intraocular pressures were fur- 
ther increased to R.E.: 34 mm Hg and L.E.: 32 
mm Hg, despite topical treatment with levo- 
bunolol. Gonioscopy disclosed open angles. A 
three-week trial of ibuprofen, 400 mg orally 
four times a day, gave only minimal improve- 
ment. 

A review of his medical history disclosed that 
within the preceding year he had undergone a 
transurethral resection of the prostate and, sub- 
sequently, a cholecystectomy with liver, pan- 
creatic, and intestinal biopsies. At the time of 
the cholecystectomy, the white blood cell count 
was 12,000/mm‘’ with 42% eosinophilia. Histo- 
pathologic examination of the tissues had dis- 
closed eosinophilic infiltration of the prostate 
gland, eosinophilic cholecystitis, eosinophilic 
infiltration of the small bowel, and chronic 
hepatitis and pancreatitis. The patient com- 
plained of progressive fatigue and decreased 
hearing in his right ear. He denied fever or any 
symptoms of connective tissue disease, and he 
had not taken any medications containing L- 
tryptophan. Physical examination disclosed bi- 
laterally enlarged, nontender parotid and sub- 
mandibular glands. A complete blood cell 
count disclosed hemoglobin of 15.5 g/dl and a 
white blood cell count of 12,100/mm’ with 
33% eosinophilia. The platelet count was 
361,000/mm’. Stools were negative for ova 
and parasites, and a duodenal biopsy specimen 
showed no evidence of a parasitic infestation. 
Other abnormal laboratory values included al- 
kaline phosphatase 228 IU/l, serum glutamic 
oxaloacetic transaminase 68 IU/I, serum glu- 
tamic pyruvic transaminase 98 IU/I, erythro- 


cyte sedimentation rate (Westergren) 58 mm/ 
hr, positive rheumatoid factor at 1:40 dilution, 
positive test for antinuclear antibodies at 1:80 
dilution (speckled pattern), and a positive 
screen for antibodies to hepatitis A. A chest 
X-ray and results of urinalysis, renal function 
studies, and a coagulation profile were all nor- 
mal. Serologic tests for syphilis, Sjogren’s anti- 
bodies A and B, and hepatitis B surface antigen 
and antibodies were negative. 

The idiopathic hypereosinophilic syndrome 
with multiple-organ system involvement was 
diagnosed. Prednisone, 60 mg orally per day, 
was begun. The patient reported improvement 
within three days. Two weeks after beginning 
corticosteroids, his white blood cell count in- 
creased to 19,300/mm’*, but his eosinophilia 
dropped to 0%. His episcleritis resolved, his 
ocular surface no longer stained with rose ben- 
gal dye, and his intraocular pressures returned 
to normal. The Schirmer test improved to 22 
mm of wetting in the right eye and 14 mm in the 
left eye after five minutes. Additionally, his 
fatigue and hearing improved and the enlarge- 
ment of his parotid and submandibular glands 
resolved. 

In one of two reports describing ocular in- 
volvement, Catalano, Scala, and Rotoli report- 
ed Adie’s syndrome in a patient with idiopathic 
hypereosinophilic syndrome. In the other re- 
port, nine of 50 patients (18%) with idiopathic 
hypereosinophilic syndrome seen at the Na- 
tional Institutes of Health had ocular involve- 
ment.’ Although specific details were not given, 
it was stated that ocular involvement, when 
present, ‘‘generally reflected the effect of em- 
bolic events.” One patient, however, had 
findings suggestive of a hyperviscosity syn- 
drome, and another had nodular episcleritis. 

In our patient, a diagnosis of keratoconjuncti- 
vitis sicca was based on a low level of tear 
secretion on the Schirmer test in combination 
with interpalpebral corneal and conjunctival 
staining with rose bengal dye. Our patient had 
visible and palpable enlargement of the parotid 
and submandibular glands. We speculate that 
the reduced tear secretion in our patient was 
the result of infiltration of the lacrimal glands 
with eosinophils. The dry-eye syndrome in 
conjunction with salivary gland inflammation 
could be considered a variant of Sjogren’s syn- 
drome. Additionally, our patient had a diffuse 
episcleritis that was unresponsive to topical 
corticosteroids and oral noncorticosteroidal an- 
ti-inflammatory drugs. This finding was most 
likely caused by the release of inflammatory 
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mediators from eosinophils that had infiltrated 
into the substantia propria of the conjunctiva 
and episclera. Our patient had ocular hyperten- 
sion with intraocular pressures as high as 34 
mm Hg. We believe this was most likely an 
inflammatory glaucoma, either related to tra- 
becular swelling secondary to the episcleritis or 
to tissue infiltration with eosinophils. Our pa- 
tient’s blood eosinophilia, as well as all of his 
ocular and systemic symptoms, cleared after 
treatment with systemic corticosteroids. 

In the past, idiopathic hypereosinophilic syn- 
drome carried an extremely poor prognosis 
with an average survival of nine months and a 
three-year survival of 12%.’ Chemotherapy 
with either corticosteroids or hydroxyurea to 
lower the eosinophil counts, in combination 
with aggressive medical and surgical treatment 
of local complications, has improved the three- 
year survival to 90%.' 

It is not surprising that the eye should be 
affected in the idiopathic hypereosinophilic 
syndrome, considering its pattern of wide- 
spread multiple-organ system involvement. We 
have added keratoconjunctivitis sicca, diffuse 
episcleritis, and ocular hypertension to the pre- 
viously reported ocular complications of nodu- 
lar episcleritis, hyperviscosity, and retinal vas- 
cular occlusive disease. Ocular involvement in 
idiopathic hypereosinophilic syndrome may be 
more common than has been previously real- 
ized, and patients with this disease should 
routinely undergo ophthalmologic evaluation. 
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Histiocytosis X describes disorders of the 
monocular phagocytic cell line seen almost ex- 
clusively in the pediatric population. Histiocyt- 
ic disorders comprise less than 1% of all orbital 
tumors. They may involve the orbit or ocular 
adnexa, most commonly producing lytic lesions 
of the orbit, particularly the lateral frontal 
bone.’ We encountered a case of diffuse histio- 
cytosis X involving the eyelid of a 65-year-old 
woman. 

The patient had biopsy-proven diffuse histio- 
cytosis X of several years’ duration. She was 
seen in 1988 because of a tumor of the right 
upper eyelid. The lesion had grown slightly 





Fig. 1 (Miller, Sassani, and Sexton). Clinical exter- 
nal photograph shows lesion displacing the right 
upper eyelid anteriorly. 
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0.75% Topical Gel 


PROVEN EFFECTIVE?34 
© 9 weeks BID yields excellent initial efficacy. Some rosacea patients 
may see significant improvement within 3-6 weeks of MetroGel therapy 
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© No reports of systemic side effects 
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© MetroGel can be used under make-up, sunscreens or moisturizers 


CONVENIENT BID DOSING 


© Apply a thin film of MetroGel morning and evening 
® Initial therapy for 9 weeks. Continued BID maintenance therapy as needed 
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acts in reducing inflammatory lesions of rosacea are unknown, but may 
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INDICATIONS AND USAGE METROGEL is indicated for topical 
application in the treatment of inflammatory papules, pustules, and erythema 
of rosacea. 


CONTRAINDICATIONS METROGEL is contraindicated in individuals 
with a history of hypersensitivity to metronidazole, parabens, or other ingre- 
dients of the formulation. 


PRECAUTIONS Because of the minimal absorption of metronidazole 
and consequently its insignificant plasma concentration after topical adminis- 
tration, the adverse experiences reported with the oral form of the drug have 
not been reported with METROGEL. 


General METROGEL has been reportec to cause tearing of the eyes. 
Therefore, contact with the eyes should be avoided. If a reaction suggesting 
local irritation occurs, patients should be directed to use the medication less 
frequently, discontinue use temporarily, or discontinue use until further 
instructions. Metronidazole is a nitroimidazole and should be used with care 
in patients with evidence of, or history of, blood dyscrasia 


Drug Interactions Drug interactions are less likely with topical administra- 
tion but should be kept in mind when METROGEL is prescribed for patients 
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who are receiving anticoagulant treatment. Oral metronidazole has been 
reported to potentiate the anticoagulant effect of coumarin and wartarin 
resulting in a prolongation of prothrombin time. 


Carcinogenesis: Tumorigenicity in Rodents Metronidazole has shown 
evidence of carcinogenic activity in a number of studies involving chronic, oral 
administration in mice and rats but not in studies involving hamsters. These 
studies have not been conducted with 0.75% metronidazole gel, which would 
result in significantly lower systemic blood levels than oral formulations. 


Mutagenicity Studies Although metronidazole has shown mutagenic 
activity in a number of in vitro bacterial assay systems, studies in mammals 
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Pregnancy This drug should be used during pregnancy only if clearly 
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Nursing Mothers Even though METROGEL blood levels are significantly 
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account the importance of the drug to the mother. 


Pediatric Use Safety and effectiveness in children have not been estab- 
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ADVERSE REACTIONS Adverse conditions reported include watery 
(tearing) eyes if the gel is applied too closely to this area, transient redness, 
and mild dryness, burning, and skin irritation. None of the side effects 
exceeded an incidence of 2% of patients. 


DOSAGE AND ADMINISTRATION Apply and rub in a thin film of 
METROGEL twice daily, morning and evening, to entire affected areas after 
washing. Significant therapeutic results should be noticed within three 
weeks. Clinical studies have demonstrated continuing improvement through 
nine weeks of therapy. 


Areas to be treated should be cleansed before application of METROGEL. 
Patients may use cosmetics after application of METROGEL. 


HOW SUPPLIED METROGEL (0.75% metronidazole) is supplied in a 
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Fig. 2 (Miller, Sassani, and Sexton). Light micros- 
copy of biopsy section shows multinucleated giant 
cell and Langerhans cells. 


over two months and was accompanied by an 
intermittent, mucoid ocular discharge. 

On examination, best corrected visual acuity 
in each eye was 20/20. There was 3 mm of right 
blepharoptosis and a 10 X 7-mm cystic lesion 
adjacent to the right upper punctum protruding 
to the upper tarsal surface (Fig. 1). A punch 
biopsy of the tarsal surface of the lesion dis- 
closed a polymorphous population of inflam- 
matory cells, particularly large Langerhans 
histiocytes, which stained positively for S-100 
protein (Fig. 2). 

The lesion responded rapidly to external 
beam radiation therapy and resolved complete- 
ly without recurrence although the patient has 
had subsequent involvement of other organs. 

The term histiocytosis X first was used in 
1953 by Lichtenstein to encompass eosinophil- 
ic granuloma of bone, Hand-Schiller-Christian 
disease, and Letterer-Siwe disease.” These dis- 
orders share a common pathologic lesion, tis- 
sue infiltration by abnormal histiocytes. These 
Langerhans cells contain intracytoplasmic X 
bodies or Birbeck granules and are S-100 pro- 
tein-positive. Multinucleated giant cells and 
eosinophils also are present in affected tissues. 

A clinical classification of histiocytosis X is 
gaining acceptance. Localized disease involves 
one organ system, usually bone. Multisystem 
disease has visceral lesions but also may in- 
volve bone.’ Reports of eyelid lesions without 
orbital bone involvement are rare, especially in 





adults. Of those previously reported, all have 
presented as isolated disease except for multi- 
system disease in a 14-year-old boy.’ Our pa- 
tient with multisystem disease was 65 years old 
at the time of ophthalmic diagnosis. 

Better prognosis appears to be correlated 
with increasing age (more than 3 years) and 
lack of visceral involvement.’ Ten-year survival 
rates in diffuse histiocytosis are considerably 
higher (85%) in those over age 2 years com- 
pared to those under that age (42%).° Radiation 
therapy and systemic and topical antimetabo- 
lite medications have greatly decreased the 
morbidity and mortality associated with histio- 
cytosis X. 
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Calcific band-shaped keratopathy is associat- 
ed with chronic ocular inflammation, repeated 
ocular trauma, increased serum calcium or 
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phosphorus levels, and long-term use of pilo- 
carpine preparations with mercuric preserva- 
tives.’ Although the association of calcific 
band-shaped keratopathy with increases in ser- 
um calcium levels is well described, the re- 
sponse of band-shaped keratopathy to normali- 
zation of serum calcium levels is not. We 
encountered a case in which normalization of 
increased serum calcium was associated with 
complete clinical reversal of calcific band- 
shaped keratopathy. 

At our institution in October 1986, we saw a 
52-year-old black woman who had complaints 
of blurred vision in both eyes at initial exami- 
nation. Visual acuity was R.E.: 20/30/+2 and 
L.E.: 20/50/+3. Ophthalmoscopy disclosed 
multiple, cream-colored posterior and equatori- 
al choroidal lesions with associated cystoid 
macular edema. Birdshot choroidopathy was 
provisionally diagnosed and then confirmed by 
a positive HLA-A29 screen. In 1987, she devel- 
oped chronic renal failure of unknown cause 
and underwent hemodialysis. By December 
1989, her best-corrected visual acuity had de- 
creased to 20/50 in both eyes, with bilateral 
posterior subcapsular cataracts. She underwent 
extracapsular cataract extraction in the left eye 
without intraocular lens implantation. Refrac- 
tive correction of the left eye was obtained with 
a daily-wear soft, aphakic contact lens. She 
continued to have bilateral and symmetric 
moderate iridocyclitis pre- and postoperatively 
and unremarkable results of ophthalmic exami- 
nations until January 1991, when band-shaped 
keratopathy was observed in the right cornea 
(Fig. 1). No band-shaped keratopathy was ob- 
served in the left eye at that time or on subse- 





Fig. 1 (Feist, Tessler, and Chandler). Band-shaped 
keratopathy with a serum calcium level of 18 mg/dl. 





Fig. 2 (Feist, Tessler, and Chandler). Absence of 
band-shaped keratopathy three weeks after discon- 


tinuation of oral calcium supplementation; the serum 
calcium level had dropped to 13 mg/dl by this time. 


quent examinations. Her serum calcium level at 
identification of band-shaped keratopathy was 
18 mg/dl and the patient disclosed a recent 
initiation of oral administration of a calcium 
supplement. The patient’s nephrologist was 
consulted and the calcium supplementation 
was stopped on the day of the examination. At 
reexamination three weeks later, this serum 
calcium level was normalized to 13 mg/dl and 
all clinical signs of calcific band-shaped kera- 
topathy in the right eye had resolved (Fig. 2). 

Possible systemic causes should be consid- 
ered in all patients with calcific band-shaped 
keratopathy. These include hyperparathyroid- 
ism, milk alkali syndrome, sarcoidosis, meta- 
plastic neoplasia, and chronic renal failure. All 
of these conditions result in increases in serum 
calcium or phosphorus levels, and serious sys- 
temic complications may result from uncorrect- 
ed serum electrolyte levels.! 

In 1938, Meesmann’ first noted a clinical 
improvement in band-shaped keratopathy after 
reduction of serum calcium levels in a patient 
overdosed with dihydrotachysterol. Cogan, Al- 
bright, and Bartter’ described a similar reduc- 
tion in band-shaped keratopathy after normali- 
zation of serum calcium levels in a patient with 
sarcoidosis.” Resolution of band-shaped kera- 
topathy was not as complete in their experience 
as it was in ours. On the basis of animal studies, 
Doughman and associates’ ascribed the deposi- 
tion of calcium salts in calcific band-shaped 
keratopathy to evaporation of tears in the inter- 
palpebral fissure. The more alkaline nature of 
the interpalpebral tear film predisposed to cal- 
cium salt deposition in injured corneal tissue. 
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Because band-shaped keratopathy did not de- 
velop underneath the contact lens of our pa- 
tient’s left eye—where evaporation was limited 
and the tear film was relatively acidic—their 
theoretical model seems supported. 

Our patient’s clinical course exemplified the 
importance of considering systemic causes in 
calcific band-shaped keratopathy and, further, 
that the correction of serum electrolyte levels in 
such patients should be undertaken before con- 
sidering such treatments as mechanical de- 
bridement or topical chelation. 
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Ocular metastasis secondary to thyroid carci- 
noma is uncommon and usually spreads to the 
orbit rather than to the globe.’ We encountered 
a patient with choroidal metastasis from a thy- 
roid carcinoma that responded to treatment 
with radioiodine. 


A 55-year-old woman complained of seeing 
light flashes in her left eye for the past six 
months. Eight years before these visual symp- 
toms, the patient had undergone a right thyroid 
lobectomy for papillary carcinoma with subse- 
quent treatment with thyroxine for thyroid- 
stimulating hormone suppression. The patient 
was without symptoms until 1988 when medi- 
astinal and lung metastases were found. Meta- 
static papillary thyroid carcinoma was con- 
firmed by an open biopsy of the mediastinal 
mass. A left thyroid lobectomy was performed, 
succeeded by postoperative hypoparathyroid- 
ism that necessitated vitamin D and calcium 
supplements. Radioiodine was administered 
one month and seven months postoperatively 
(200-mCi dose) to treat functional pulmonary 
and mediastinal metastasis detected on I 
whole-body scan. A repeat scan showed regres- 
sion of the lesions, and nine months later the 
patient underwent resection of a single pulmo- 
nary metastasis. A third dose of 220 mCi of ™®'I 
was administered four months later because of 
relapse. Simultaneously with this radioiodine 
treatment, light flashes started in her left eye. 

At initial examination, the best-corrected vis- 
ual acuity was R.E.: 20/40 and L.E.: 20/20. 
Intraocular pressure was normal. Results of 
anterior segment examination were unremarka- 
ble. Ophthalmoscopy of the left eye disclosed a 
choroidal amelanotic mass adjacent to and 
partly surrounding the inferior side of the optic 
disk (Fig. 1). Results of ophthalmoscopy of the 
right eye were normal. A-scan and B-scan ultra- 
sonography of the left eye disclosed a choroidal 





Fig. 1 (Anteby and associates). Ophthalmoscopy of 
the left eye disclosed a choroidal amelanotic mass 
adjacent to the inferior side of the optic disk. 


462 AMERICAN JOURNAL OF OPHTHALMOLOGY 





Fig. 2 (Anteby and associates). Standardized A- 
scan ultrasonography of the tumor disclosed medi- 
um-to-high irregular internal reflectivity. The maxi- 
mal height was 2.7 mm. 


solid mass that was rimmed by a flat retinal 
detachment. The mass had medium-to-high re- 
flectivity and vascularity, and measured 2.7 
mm in maximal height (Fig. 2). No orbital 
involvement was observed. 

Four months after the last radioiodine treat- 
ment, the lesion had regressed to less than 1 
mm in height. Higher internal reflectivity was 
observed than in the previous A-scan examina- 
tions, and no vascularity was observed. The 
visual acuity remained unchanged and the 
complaints of light flashes disappeared. 

Choroidal metastasis secondary to thyroid 
carcinoma was diagnosed on the basis of the 
following: (1) her medical history of metastatic 
thyroid carcinoma; (2) the typical ophthalmo- 
scopic appearance of choroidal metastasis; (3) 
results of ultrasonographic examination; and 
(4) the subsequent regression of this lesion in 
response to systemic radioiodine treatment, al- 
though no evidence of the functional character 
of the metastasis had been provided because of 
the lesion’s small size. 

Radioiodine is widely accepted in the treat- 
ment of metastatic thyroid carcinoma. But, be- 
cause thyroid carcinoma metastasis to the eye is 
uncommon, the use of radioiodine in the treat- 
ment of ocular metastasis is less well estab- 
lished.’ Successful treatment with radioactive 
iodine in an iris metastasis of thyroid carcinoma 
has been described,’ but response of choroidal 
metastasis to this treatment has not been well 
studied. None of the established treatment mo- 
dalities, such as episcleral radioactive plaque, 
cobalt-60 irradiation,’ or enucleation with sub- 
sequent iodine treatment,’ were appropriate for 
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our patient because of the location of the tumor 
and the good visual function of the affected eye. 
The use of radioiodine provides an effective 
and noninvasive method of treating choroidal 
metastasis secondary to differentiated thyroid 
carcinoma. 
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Macula halo syndrome is the term Cogan and 
associates’ used to describe a unique ring of 
opacities around the foveola. We treated a man 
who had a unique ring of opacities around both 
foveolae, which was compatible with that seen 
in macula halo syndrome, but he had no sys- 
temic abnormalities. 

A 52-year-old man was referred to our clinic 
on Aug. 10, 1984, for an ophthalmic examina- 
tion after retinal changes were discovered dur- 
ing a routine examination of his fundus. He had 
no ocular complaints. Ocular examination at 
that time showed a best-corrected visual acuity 
of 20/15 in both eyes. No abnormal findings 
were noted in the anterior segment, lens, or 
vitreous of either eye. Ophthalmoscopic exami- 
nation of both eyes showed a ring of granular 
opacities (Figure). The opacities were identical 
in both eyes. Fluorescein angiography showed 
no abnormalities corresponding to the ring of 
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Figure (Shiono and associates). Left, Granular halo around foveola visible in the right eye in 1984. Right, 
Granular halo around foveola visible in the left eye in 1984. Halos are symmetric in both eyes. Retinal pigment 
epithelial lesions are also visible. 


lesions. Results of visual field testing using 
Amsler’s grid and Goldmann perimetry were 
normal. A single, bright-flash electroretino- 
gram, a flicker electroretinogram, and the elec- 
tro-oculogram were normal. Color perception 
was normal by panel D15 testing. Results of the 
physical examination were unremarkable. Hep- 
atosplenomegaly and bone pain were absent. 
Serum evaluation showed a cholesterol level of 
154 mg/dl, a triglyceride level of 52 mg/dl, and 
a phospholipid level of 197 mg/dl. These levels 
were within the normal range. Examination of a 
conjunctival biopsy specimen showed no ab- 
normalities in connective tissue cells by elec- 
tron microscopy. During a six-year period, the 
patient has had good visual acuity and the ring 
of opacities has not changed. 

The patient described in this report has char- 
acteristic macular halos that are identical with 
those reported previously in macula halo syn- 
drome. A major characteristic of the disease 
includes granular appearing halos in the fun- 
dus that remain unchanged for a long time. 
These opacities are different from the classic 
cherry-red spot seen with type A Niemann- 
Pick disease and with other storage diseases. 
Normal visual function is well preserved in the 
macula halo syndrome. Fluorescein angio- 
grams show no abnormalities. Abnormal serum 
lipid levels and hepatosplenomegaly are usual- 
ly found in patients with the macula halo syn- 


drome. All of the patients described thus far 
have had splenomegaly. Foamed histiocytes 
were found histologically in large spleens in 
these patients.’” On electron microscopy, a 
conjunctival biopsy specimen’ showed the ma- 
terial forming intralysosomal whirls in connec- 
tive tissue cells. It is, therefore, thought to be a 
kind of histiocytic storage disease.’ Interesting- 
ly, our patient showed no increased levels of 
serum triglyceride or cholesterol. Hepato- 
splenomegaly and other systemic abnormalities 
also were absent. On electron microscopy, a 
biopsy specimen of conjunctiva from the pa- 
tient showed no abnormalities in the connec- 
tive tissue cells. Therefore, it is possible that 
the findings in our patient may represent a 
different disease. Opacities in a ring around the 
foveola may manifest in more than one disease, 
inasmuch as cherry-red spots can be seen in 
many lysosomal storage disorders. 
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The effect of performing capsulorrhexis can 
be simulated by using a firm, thin-skinned 
cherry tomato that has been scalded. The toma- 
to is placed in a cup, and rapidly boiling water 
is poured over it and allowed to remain about 
30 seconds. The tomato is then removed, dried, 
and placed under the operating microscope. 
The actual method of tearing is an individual 
choice; however, I have been using a one-step 
capsulorrhexis procedure. For the tomato, Gi- 
rard forceps have been used because they grasp 
the skin well and have a bend similar to the 
Utrata forceps. I begin in the center of the area 
to be torn with a puncture with one arm of the 
unopposed forceps. A flap is formed and simul- 
taneously grasped and extended peripherally. 
The torn skin is then folded over the untorn 
portion and regrasped at the junctiom of the 
tear. It is then pulled from above the tear, 
always folding the torn portion onto the untorn 
surface. The skin is regrasped as necessary, 
always at the junction of the tear and its free 
edge. 

A fine, indelible marking pen can be used to 
simulate the pupillary border and, for added 
authenticity, a drop of sodium hyaluronate may 
be added. 

This technique builds confidence and facility 
through repetition, and it has proven to be a 
useful teaching tool. 
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Residual Intrascleral and Intraretinal 
Melanoma. A Concern With Lamellar 
Sclerouvectomy for Uveal Melanoma 


EDITOR: 

We are compelled to respond to the Perspec- 
tives article, “Residual intrascleral and intra- 
retinal melanoma. A concern with lamellar 
sclerouvectomy for uveal melanoma,” by D. M. 
Robertson, R. J. Campbell, and D. T. Weaver 
(Am. J. Ophthalmol. 112:590, November 
1991). The authors expressed their concerns 
about an acceptable method of treatment that 
has been used for more than 20 years and that 
has benefitted a substantial number of pa- 
tients. 

There are several effective methods of treat- 
ing posterior uveal melanoma, and we agree 
with the authors that there is no evidence to 
indicate any one modality is superior to anoth- 
er with regard to patient survival. The three 
most commonly used methods are enucleation, 
radiotherapy, and local resection of the tumor. 
Most local resections are currently performed 
by partial lamellar sclerouvectomy, a term we 
coined to describe removal of the tumor while 
leaving intact the outer scleral fibers and the 
sensory retina.’’ Our technique is a modifica- 
tion of the procedure employed by Foulds for 
many years and popularized more recently by 
Foulds and Damato.’ 

Robertson, Campbell, and Weaver quoted 
several older studies related to local resection 
of posterior uveal melanoma. In addition to 
those they quoted, we published our experi- 
ence with our first 95 cases of partial lamellar 
sclerouvectomy with a mean follow-up of five 
years and a maximum follow-up of 15 years.’ 
Only 6% of the patients with uveal melanoma 
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had developed metastasis during that follow- 
up period, despite that 56% of them had 
mixed or epithelioid cell type melanomas. One 
would have expected a higher mortality on the 
basis of cell type alone. Furthermore, 26% 
maintained visual acuity of 20/30 or better in 
the operated on eye. This is particularly grati- 
fying, since enucleation or radiotherapy were 
the only alternative treatments for those pa- 
tients. It is obvious that the visual results in 
our cases of partial lamellar sclerouvectomy 
are superior to visual results after enucleation. 
Our studies also suggest that the visual results 
after partial lamellar sclerouvectomy are as 
good or better than what we have observed in 
comparable-sized ciliary body and choroidal 
tumors that have been treated by radiotherapy. 
Furthermore, most of our major complications 
occurred in the earlier years of the series, and 
there have been relatively fewer problems 
since 1987. Only about 4% of the more recent 
cases have eventually required enucleation. 
Many of the patients in our series had been 
previously examined by qualified general oph- 
thalmologists and retinal specialists who had 
advised enucleation of the affected eye. Today, 
most of those patients are pleased that they 
chose to undergo partial lamellar sclero- 
uvectomy rather than enucleation. Since we 
have carefully chosen to perform partial lamel- 
lar sclerouvectomy mainly on tumors with a 
small base and greater thickness that involve 
the ciliary body and equatorial portion of the 
choroid,’ we only use this method on about 
10% of our patients with suspected uveal mel- 
anoma. 

Robertson, Campbell, and Weaver indicated 
that partial lamellar sclerouvectomy is a rela- 
tively new technique. Actually, it is not a new 
technique, since it has been used for more 
than 20 years (about as long as radioactive 
plaques have been used). They indicated that 
one cannot conclude whether partial lamellar 
sclerouvectomy enhances or worsens patient 
survival. However, the same can be said for 
both enucleation and tadiotherapy, neither of 
which has proven to be superior with regard to 
systemic cure rate. Indeed, that was the main 
stimulus for undertaking the Collaborative Oc- 
ular Melanoma Study. In our series,’ there was 
a preliminary suggestion that partial lamellar 
sclerouvectomy did not worsen patient survi- 
val, since the mortality was very low during 
our follow-up period. 


If one assumes that the patient’s prognosis is 
not worsened after partial lamellar sclero- 
uvectomy, then there are theoretic advantages 
of partial lamellar sclerouvectomy over enucle- 
ation or radiotherapy. It is advantageous over 
enucleation in that it generally preserves the 
eye and salvages some vision, both of which 
are important considerations for affected pa- 
tients. It is advantageous over radiotherapy in 
that it provides an opportunity to remove the 
melanoma completely, rather than leaving po- 
tentially viable tumor cells that may not have 
been completely devitalized by the radio- 
therapy. 

Robertson, Campbell, and Weaver expressed 
concern about the possibility of tumor exten- 
sion to the margin of resection after partial 
lamellar sclerouvectomy. However, many ocu- 
lar specimens falsely appear to extend to the 
margins on the histopathologic slides. This is 
particularly true of conjunctival and iris tu- 
mors where tissue folding and shrinkage arti- 
fact are inevitable. The same is true for partial 
lamellar sclerouvectomy specimens for posteri- 
or uveal tumors, in which cases diathermy 
used at the time of surgery often causes 
shrinkage of the surrounding choroid and scle- 
ra, making the tumor appear to extend to the 
margin even though it has been completely 
removed. When we perform partial lamellar 
sclerouvectomy we take great care to excise the 
tumor completely with 3 to 4 mm of margin. If 
we believe the tumor has been completely ex- 
cised clinically and we see clear margins oph- 
thalmoscopically, we must assume that there is 
no residual tumor. Therefore, we are not as 
concerned as Robertson, Campbell, and Weav- 
er about histopathologic findings that suggest 
tumor extension to the margins of the speci- 
men. 

They also implied that intrascleral melano- 
ma cells may not be adequately removed by 
partial lamellar sclerouvectomy. They observed 
intrascleral extension in eight of 30 enucleated 
eyes studied at the Mayo Clinic. However, they 
did not mention the size of the tumors in that 
study, and it is possible they were larger and 
more posteriorly located tumors, hence requir- 
ing enucleation, as compared to the somewhat 
smaller and more anteriorly located tumors 
that are managed by partial lamellar sclero- 
uvectomy. In the rare case where we have seen 
a pigmented focus in the flap at the time of 
surgery, we apply heavy cryotherapy to the 


466 AMERICAN JOURNAL OF OPHTHALMOLOGY 


April, 1992 





small pigmented area to devitalize any malig- 
nant cells present. For these reasons we are 
not as concerned as the authors about leaving 
tumor cells at the time of lamellar scleral dis- 
section. 

Robertson, Campbell, and Weaver also spec- 
ulated that retinal invasion of melanoma may 
be left in the eye after partial lamellar sclero- 
uvectomy. We have had considerable experi- 
ence with the clinical detection of retinal inva- 
sion and can generally recognize it without 
difficulty. Retinal invasion is rare in the more 
peripheral lesions managed by partial lamellar 
sclerouvectomy. However, its presence need 
not be a specific deterrent to partial lamellar 
sclerouvectomy. If there is a suggestion of reti- 
nal involvement, we microsurgically remove 
the affected segment of retina at the time of 
partial lamellar sclerouvectomy, perform a lo- 
calized vitrectomy, and close the sclera in the 
standard fashion. In more than 150 cases of 
partial lamellar sclerouvectomy we have per- 
formed to date, we have never seen tumor re- 
currence in the remaining sensory retina. 
Therefore, we are not as concerned as the au- 
thors about retinal invasion of tumor in our 
cases of partial lamellar sclerouvectomy. 

Although partial lamellar sclerouvectomy is 
a difficult and time-consuming procedure with 
many potential complications, most of our pa- 
tients are pleased with their visual outcome 
and grateful they did not have enucleation or 
radiotherapy. However, some patients who un- 
dergo this procedure lose vision in the affected 
eye, some require enucleation, and some de- 
velop metastasis. For these reasons we agree 
with Foulds and Damato,’ who suggest that 
this technique be restricted to a small number 
of centers at this time. 

Finally, we emphatically disagree with the 
statement that local resection of posterior uve- 
al melanoma should be considered experimen- 
tal. Partial lamellar sclerouvectomy is no more 
experimental than enucleation or radiotherapy, 
both of which are considered by most authori- 
ties to be standard treatments today. Partial 
lamellar sclerouvectomy is a modification of 
the widely accepted iridocyclectomy, and it 
has evolved from that procedure because im- 
proved surgical methods have facilitated re- 
moval of more posteriorly located tumors. 
Published studies from our group,’ Foulds and 
Damato,’ and Peyman and associates’ all sug- 
gest that local resection does not impart a 
worse prognosis and that the visual results are 
acceptable. 


We certainly share the concerns of Robert- 
son, Campbell, and Weaver about providing 
the best possible care for our patients. Howev- 
er, based on our overall favorable systemic and 
visual results with more than 150 patients 
who have been treated by partial lamellar 
sclerouvectomy, we will continue to use this 
technique in the treatment of selected patients 
with posterior uveal melanoma. 


JERRY A. SHIELDS, M.D. 
CAROL L. SHIELDS, M.D. 
PATRICK DEPOTTER, M.D. 
Philadelphia, Pennsylvania 
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Reply 


EDITOR: 

Doctors J. Shields, C. Shields, and DePotter 
refer to their experience with 95 cases of la- 
mellar sclerouvectomy, published after we had 
submitted our article to THE JOURNAL. Clearly 
the follow-up findings in the cases reported by 
these authors are encouraging, and we hope 
the findings will continue to be favorable with 
further follow-up. It is apparent that they have 
concerns about intrascleral invasion, as they 
indicate if they can visualize such Sites they 
treat them with cryotherapy. We doubt, how- 
ever, that even the most skilled ophthalmolo- 
gists can recognize microscopic nests of cells 
in the sclera. Although retinal invasion can be 
recognized in many instances, we also doubt 
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that microscopic retinal invasion can be recog- 
nized in all cases. Nevertheless, the absence of 
recurrences in the sensory retina in their cases 
is encouraging. They disagree with the sugges- 
tion of Foulds and Damato that local resection 
of posterior uveal melanoma should be consid- 
ered experimental. As we stated in our article, 
if continued follow-up indicates that the visual 
outcomes, low recurrence rates, and low rates 
of metastases can be further substantiated, ad- 
ditional explanations are necessary to under- 
stand why some of these microscopic nests of 


malignant cells fail to cause clinical recurrence. 


DENNIS M. ROBERTSON, M.D. 
R. JEAN CAMPBELL, M.D. 
DANIEL T. WEAVER, M.D. 

Rochester, Minnesota 


Residual Intrascleral Melanoma. A 
Concern With Lamellar Sclerouvectomy 
for Uveal Melanoma 


EDITOR: 

In the article, “Residual intrascleral and in- 
traretinal melanoma. A concern with lamellar 
sclerouvectomy for uveal melanoma,” by D. M. 
Robertson, R. J. Campbell, and D. T. Weaver 
(Am. J. Ophthalmol. 112:590, November 
1991), the authors refer to our 1984 study.’ 
They correctly mention that, “In seven of 11 
enucleated eyes reported by Peyman and col- 
leagues there was histopathologic evidence of 
tumor cells at the margin of resection... .” 
This would appear out of context, however, 
without reference to the remainder of the para- 
graph, which notes that of these seven eyes, 
five were enucleated and had no evidence of 
tumor cells at the margin of surgical resection. 
We also mentioned in the same paragraph that 
because we did not find tumor cells in these 
enucleated eyes, two additional eyes with sus- 
pected incomplete resection were treated post- 
operatively with argon or krypton laser photo- 
coagulation applied to the margins of 
resection. There have been no recurrences in 
this group of patients with three years of fol- 
low-up. 

Although the edges of resection can be mis- 
judged, fluorescein angiography, transillumi- 
nation, and indirect ophthalmoscopy can mini- 
mize this problem. In our combined series of 
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internal-external resection,” tumor growth 
from the edges of resection was seen only in 
one eye, and currently we have two eyes with 
this complication. 

One may also take issue with their remarks 
that surgical management of uveal melanoma 
should be considered experimental. The on- 
going Collaborative Ocular Melanoma Study 
that evaluates the relative efficacy of enuclea- 
tion vs radioactive plaque therapy emphasizes 
that the current standard of care is in question. 
Precisely for this reason, alternative forms of 
treatment should be considered. 

I wish this perspective had encouraged, rath- 
er than discouraged, a more scientific evalua- 
tion of the available surgical techniques. A 
multicenter study to evaluate the available sur- 
gical approaches would help resolve the cur- 
rent controversy to the benefit of all. 


GHOLAM A. PEYMAN, M.D. 
New Orleans, Louisiana 
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Reply 


EDITOR: : 

Full-thickness eye-wall resection of uveal 
melanoma essentially ‘eliminates residual in- 
trascleral and intraretinal melanoma, the two 
concerns that are expressed in the title of our 
perspective. 

By choosing to do a full-thickness eye-wall 
resection rather than sclerouvectomy, Dr. Pey- 
man presumably contemplated the same con- 
cerns. Nevertheless, his comments focus on 
the queries we raised in the last paragraph of 
our perspective. We indicated that postopera- 
tive recurrences and metastases appear to be 
less frequent than might be expected, consid- 
ering the high frequency of histologically doc- 
umented malignant melanoma cells at the mar- 
gin of a resection (Dr. Peyman does not 
comment whether the absence of tumor cells 
in the five enucleated eyes was verified with 


468 AMERICAN JOURNAL OF OPHTHALMOLOGY 


serial sectioning). Perhaps the relatively low 
frequency of metastases and recurrences that 
have been recognized to date will continue, 
but we suspect with increased follow-up, such 
complications will be recognized with greater 
frequency. If not, it will be necessary to ex- 
plain why microscopic nests of residual malig- 
nant melanoma cells cause problems and fail 
to proliferate. 

Dr. Peyman takes issue with our suggestion 
that surgical resection of uveal melanoma 
should be regarded as experimental. Dr. Pey- 
man should notice that our concluding sen- 
tence was a direct quote from the surgeons 
who have had the most experience with 
sclerouvectomy and who suggest local surgical 
resection “. .. must be regarded as experimen- 
tal and an unproven form of management.”” 

Finally, our perspective should not discour- 
age evaluation of available surgical techniques; 
rather, we hope it will increase an awareness 
of the potential problems accompanying surgi- 
cal resection and emphasize the need for care- 
ful preoperative planning, postoperative fol- 
low-up, and reporting. 


DENNIS M. ROBERTSON, M.D. 
R. JEAN CAMPBELL, M.D. 
DANIEL T. WEAVER, M.D. 

Rochester, Minnesota 
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Repair of Retinal Detachment Caused 
by Cytomegalovirus Retinitis in Patients 
With the Acquired Immunodeficiency 
Syndrome 


EDITOR: 

In the article, “Repair of retinal detachment 
caused by cytomegalovirus retinitis in patients 
with the acquired immunodeficiency syn- 
drome,” by P. U. Dugel, P. E. Liggett, M. B. 
Lee, A. Ziogas, D. J. Forster, R. E. Smith, and 
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N. A. Rao (Am. J. Ophthalmol. 112:235, Sep- 
tember 1991), the poor long-term visual re- 
sults were attributed to optic nerve atrophy 
secondary to ischemia in 18 of 19 patients in 
the series. Small increases in group mean in- 
traocular pressure were correlated with de- 
creases in the group mean visual acuity. The 
authors concluded that small intraocular pres- 
sure increases compromised the optic nerve 
circulation that produces atrophy. 

Our experience has been different in that 
few patients have developed unexplained, pro- 
gressive visual loss if sustained anatomic reat- 
tachment and control of the retinitis were 
achieved. Progressive visual loss caused by 
smoldering cytomegalovirus retinitis was well 
illustrated in Figure 4 of Dugel and associates’ 
study and may have accounted for some of 
their cases of optic nerve atrophy. Additional- 
ly, because all of our procedures were per- 
formed with the patients under local sedation 
anesthesia, we wonder if their patients re- 
ceived general anesthesia. Lowered perfusion 
pressure or other pharmacologic effects caused 
by general anesthesia might compromise the 
capillary circulation of the nerve without evi- 
dent arteriolar pulsation and might cause the 
progressive optic nerve atrophy rather than the 
small change in postoperative intraocular pres- 
sure. 

We agree that major surgical procedures 
with a predictably poor outcome would not be 
advisable for patients with AIDS, but the fre- 
quent bilaterality and unpredictability of cyto- 
megalovirus retinitis leaves clinicians uncer- 
tain as to which eye will ultimately be the 
better. To preserve functional vision through- 
out a patient’s life, it seems prudent to attempt 
retinal reattachment in cases in which macular 
or optic nerve involvement does not preclude 
visual return. Nevertheless, the observations 
of Dr. Dugel and associates call attention to 
what may be a special susceptibility to optic 
nerve damage in patients with AIDS. 

JANET DAVIS, M.D. 
ELAINE CHUANG, M.D. 
Miami, Florida 


Reply 


EDITOR: 

Drs. Davis and Chuang offer some valuable 
insights that we are grateful to have the oppor- 
tunity to address. 
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We did not identify any clinical recurrences 
of cytomegalovirus retinitis after pars plana 
vitrectomy with silicone-oil injection in our 
patients, although progressive visual loss 
could possibly be related to smoldering cyto- 
megalovirus retinitis, as Drs. Davis and 
Chuang suggested. Silicone oil has been 
shown to sequester water-soluble mitogens re- 
sponsible for proliferative vitreoretinopathy’ as 
well as bacteria responsible for postoperative 
endophthalmitis.* Therefore, cytomegalovirus 
also may be able to survive and reproduce in 
this sequestered site. A smoldering infection 
could account for slowly progressive loss of 
vision, resulting in complete optic atrophy 
over many months. However, our study dem- 
onstrated complete optic atrophy within two to 
four months postoperatively in 14 of 22 eyes 
in which we were unable to demonstrate a 
recurrence. On the basis of this time course, 
we believe that smoldering cytomegalovirus 
retinitis alone did not account for the loss of 
vision and optic atrophy in our study. 

We proposed that postoperative intraocular 
pressure increases may cause ischemia of an 
already compromised optic nerve. Postopera- 
tive intraocular pressure increase paralleled a 
bimodal pattern of visual acuity loss in our 
patients. Moreover, optic nerve atrophy as 
well as loss of visual acuity could be correlated 
with an increase in intraocular pressure. The 
intraocular pressure was increased by at least 4 
mm Hg in eight of 12 eyes (66.7%) that had 
visual loss within one month. Notably, intra- 
ocular pressure was first measured at six hours 
postoperatively. However, large increases have 
been recorded immediately after pars plana 
vitrectomy with silicone-oil injection,’ and we 
may have missed immediate postoperative in- 
traocular pressure spikes. Moreover, even 
small increases in intraocular pressure may be 
sufficient to cause ischemic optic atrophy in a 
compromised optic nerve. Clinical* and histo- 
pathologic’ studies have demonstrated vascular 
abnormalities in patients with the acquired im- 
munodeficiency syndrome. 

Drs. Davis and Chuang suggested that low- 
ered perfusion pressure or other pharmacolog- 
ic effects caused by general anesthesia might 
cause optic nerve ischemia that leads to pro- 
gressive optic nerve atrophy. All of our pa- 
tients did receive general anesthesia. Many 
pharmacologic as well as nonpharmacologic 
factors contribute to intraocular pressure 
changes and thus to changes in perfusion pres- 
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sure during the course of general anesthesia. 
Aside from trichloroethylene and ketamine, 
neither of which were used in our study, most 
general anesthetics cause a reduction in intra- 
ocular pressure,’ which presumably increases 
intraocular perfusion pressure. Endotracheal 
intubation may, in certain instances, increase 
intraocular pressure,’ which presumably tran- 
siently decreases intraocular perfusion pres- 
sure. Moreover, increased PCO, increases in- 
traocular pressure,” whereas increased PO, 
decreases it.” Pharmacologic agents used in 
general anesthesia may directly decrease per- 
fusion pressure to the optic nerve. However, 
the optic nerve receives its blood supply from 
a rich anastomotic arterial complex, the circle 
of Zinn-Haller, which receives contributions 
from the posterior ciliary arteries, the pial ar- 
terial network, and the peripapillary choroid. 
If an infarct of the optic nerve were to occur 
during a one- or two-hour operation despite 
these anastomoses, we would expect an imme- 
diate postoperative decline in visual acuity. 
Such was not the case in our study. In con- 
trast, visual acuity declined gradually over a 
period of two to four months. 

We agree with Drs. Davis and Chuang that 
repair of retinal detachment to preserve func- 
tional vision throughout life should be offered 
to patients with retinal detachment caused by 
cytomegalovirus retinitis in AIDS. We continue 
to offer pars plana vitrectomy with intraocular 
silicone-oil injection to such patients. Howev- 
er, we do inform our patients of our study 
results, allowing them to make a more in- 
formed decision and to have more realistic ex- 
pectations. As a direct result of our study, we 
also carefully monitor the postoperative intra- 
ocular pressure. Several factors contribute to 
final postoperative visual acuity. We continue 
to believe that optic nerve ischemia, perhaps 
caused by increased intraocular pressure, that 
results in optic nerve atrophy is an important 
factor. Undoubtedly, other contributory factors 
such as those thoughtfully outlined by Drs. 
Davis and Chuang do also exist. 


PRAVIN U. DUGEL, M.D. 
PETER E. LIGGETT, M.D. 
MARTHA B. LEE, Ph.D. 
ARGYRIOS ZIOGAS, M.S. 
DAVID J. FORSTER, M.D. 
RONALD E. SMITH, M.D. 
NARSING A. RAO, M.D. 
Los Angeles, California 
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Diameter of Normal Extraocular Recti 
Muscles With Echography 


EDITOR: 

The article, “Diameter of normal extraocular 
recti muscles with echography,” by S. Frazier 
Bryne, E. K. Gendron, J. S. Glaser, W. Feuer, 
and H. Atta (Am. J. Ophthalmol. 112:706, De- 
cember 1991), was of great interest. The au- 
thors are to be commended for their efforts to 
create a numerical standard for muscle width 
in normal subjects to aid future attempts to 
differentiate abnormal from normal muscles in 
disease states. 

I question the technique used to measure 
these structures, and indeed the use of stand- 
ardized A-scan echography to measure struc- 
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tures in general (tumors, for example). The au- 
thors showed excellent B-scan images of 
extraocular muscles and stated that B-scan was 
performed to localize each muscle and to as- 
sess overall size. At this stage, it is easy to 
freeze the B-scan image (using the same B- 
scan unit that the authors used), run a vector 
A-scan through the largest part of the muscle 
displayed, and measure this distance electron- 
ically. Instead, the authors’ technique discards 
the guidance provided by B-scan, and uses an 
A-scan probe to produce a measurement rely- 
ing solely on the A-scan pattern. At no time 
did the authors address the issue of why this 
more difficult method should yield more accu- 
rate data than the method that I have de- 
scribed. 

B-scan was developed to create a two-dimen- 
sional image that would be easier to interpret. 
Using this type of image, the operator has rea- 
sonable assurance of what is being observed 
and measured. As stated by the authors, ultra- 
sound has limitations in that the posterior part 
of the muscle cannot be imaged, and the image 
obtained is more oblique as one goes further 
back. Probably, the part of the muscle being 
measured is frequently not the actual largest 
diameter, but rather the largest diameter that 
can be displayed clearly by ultrasound. How- 
ever, test limitations apply to a pure A-scan 
technique as well as to a B-scan-guided tech- 
nique. I have great difficulty in understanding 
why it is necessary to go through a difficult 
ritual that uses only a unidimensional A-scan 
technique, with no B-scan guidance. In my ex- 
perience it is much easier, more reproducible, 
and certainly as accurate to measure structures 
with direct B-scan guidance. 


CHARLES J. PAVLIN, M.D. 
Toronto, Ontario, Canada 


Reply 


EDITOR: 

We appreciate Dr. Pavlin’s comments and 
thank him for raising an important question. 
We have found, however, that the measure- 
ment of extraocular muscles obtained with 
standardized echography is more reliable and 
reproducible than with other ultrasound meth- 
ods. We prefer this time-tested method over 
B-scan, either with or without an A-scan vec- 
tor technique, for the following reasons: (1) 
frequency; the standardized A-scan probe 
functions at a center frequency of 8 MHz, 
whereas most ophthalmic B-scan probes oper- 
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ate at 10 MHz; the lower-frequency A-scan 
permits penetration into more position por- 
tions of the orbit than do higher-frequency B- 
scan probes; (2) maneuverability; the small 
(separate) A-scan probe can easily be moved 
along the eye to trace a muscle anteroposte- 
riorly to measure the greatest thickness; the 
larger B-scan probes cannot be manipulated 
sufficiently to delineate the more posterior 
muscle borders; (3) gain setting; the echo- 
graphic measurement of an extraocular muscle 
is dependent on the gain setting; with B-scan, 
the gain varies from instrument to instrument 
and patient to patient; conversely, a specific 
gain level, tissue sensitivity, is used to mea- 
sure extraocular muscle diameter with stand- 
ardized A-scan instruments; and (4) perpen- 
dicularity; accurate measurements can easily 
be obtained with standardized A-scan once 
steeply rising, maximally high echo spikes are 
displayed; on B-scan, it is more difficult to as- 
sure perpendicularity because the evaluation 
of echo brightness is more subjective; further- 
more, with vector A-scan measurements, the 
same limitations of probe size, frequency, and 
variable gain all prohibit consistent, accurate 
measurements of muscle thickness. 

We agree that the standardized echography 
technique is more difficult to learn and wish it 
were only a question of using a simpler meth- 
od. However, the benefit of mastering this 
technique is to enhance the precision of such 
measurements. Although it is difficult to dis- 
play the extraocular muscles clearly in the or- 
bital apex with any ultrasound technique, 
standardized A-scan provides the most reliable 
and reproducible measurements of the more 
posterior aspects of extraocular muscles. 


SANDRA FRAZIER BYRNE 
E. KYM GENDRON 

JOEL S. GLASER, M.D. 
WILLIAM FEUER, M.S. 
Miami, Florida 

HATEM ATTA, M.D. 
Aberdeen, Scotland 








Anterior Uveitis and Hypopyon 


EDITOR: 

In their study, “Anterior uveitis and hypopy- 
on” (Am. J. Ophthalmol. 112:317, September 
1991), L. P. D’Alessandro, D. J. Forster, and N. 


A. Rao sought to determine the incidence and 
causes of hypopyon in acute anterior uveitis. 
As we interpret their findings, they appear to 
have calculated the incidence of hypopyon er- 
roneously. Incidence is usually defined as the 
number of new cases appearing in a popula- 
tion at risk during a given time period. It is 
assumed that the population is free of the out- 
come of interest on entry. In this investigation, 
patients with anterior uveitis should have been 
followed up to determine whether they devel- 
oped hypopyon. The four patients with hypo- 
pyon at initial examination, who may have 
been referred because of their hypopyon, 
should have been excluded. The incidence of 
hypopyon would then have been seven of 151 
(4.6%) rather than 11 of 155 (7.1%), although 
the period of observation is not given. The 
incidence in HLA B27-positive patients would 
then have been 8.6%, rather than 14.5%, still 
greater than the 2.2% in the HLA B27-negative 
group (P = .15 by chi-square; P = .008 by 
Fisher’s exact test). 

The rate determined in this study more 
closely approaches the prevalence than the in- 
cidence of hypopyon. Prevalence is the pres- 
ence of a condition in a given population at a 
given time, a cross-sectional concept. The four 
patients with hypopyon initially might be in- 
cluded in a prevalence study, although referral 
bias should be considered. 

The authors consider HLA B27 to be a cause 
of hypopyon in their patients. Strictly consid- 
ered, the presence of HLA B27 is associated 
with hypopyon. Cause is a more complex con- 
cept, and is difficult to demonstrate in epide- 
miologic studies. 


ALLEN PEARCE, M.D. 
ALAN SUGAR, M.D. 
Ann Arbor, Michigan 


Reply 


EDITOR: 

We appreciate the comments of Drs. Pearce 
and Sugar regarding our article, and do agree 
that the term prevalence, rather than inci- 
dence, would have been more appropriate for 
describing the occurrence of hypopyon in an- 
terior uveitis. The main objective of our study, 
however, was to identify the anterior uveitis 
entities with which the hypopyon was most 
commonly associated. To determine such an 
association best, in a retrospective analysis, we 
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still believe that all cases of hypopyon in an- 
terior uveitis should be included. 

The P values stated in their comment 
“. .. the incidence in HLA B27-positive pa- 
tients would then have been 8.6%, rather than 
14.5%, still greater than the 2.2% in the HLA 
B27-negative group (P = .15 by chi-square; P 
= .008 by Fisher’s exact test)... .’’ are not 
correct. Based on their figures (exclusion of the 
four patients who had hypopyon at the time of 
initial examination), the P values should be 
066 by chi-square analysis, and .107 by two- 
sided Fisher’s exact test (or P = .077 by one- 
sided Fisher’s exact test). 

With respect to their comment that we con- 
sidered HLA B27 to be a cause of hypopyon in 
our patients, it appears they misunderstood 
our conclusion that HLA B27-related anterior 


uveitis was the entity most commonly associat- 
ed with hypopyon. This was stated on page 
319. “In this study of patients with anterior 
uveitis, the most common cause of hypopyon 
was HLA B27-related iridocyclitis. . . .”” We be- 
lieved that use of the term, “HLA B27-related 
iridocyclitis’’ (with the specific inclusion of the 
hyphen) would make clear it was the iridocy- 
clitis, albeit a unique type, which resulted in 
hypopyon, not the HLA B27 per se; this appar- 
ently was not the case. 


LEONARDO P. D’ALESSANDRO, M.D. 
DAVID J. FORSTER, M.D. 

NARSING A. RAO, M.D. 

Los Angeles, California 











BOOK REVIEWS 


Edited by Mark J. Mannis, M.D. 





Surgical Ophthalmology 1. Edited by F. C. Blodi, 
G. Mackensen, and H. Neubauer. New York, 
Springer-Verlag New York, Inc., 1991. 598 
pages, index, illustrated. $298 


Reviewed by IVAN R. SCHWAB 
Sacramento, California 


There is a distinct European flavor to volume 
1 of this two-volume set. Frederick Blodi, who 
serves as one of the three editors, has done an 
excellent job of translating this text from 
German to English. This first volume consists of 
eight major chapters previously published and 
well received in Europe (1988-1989). 

Volume 1 emphasizes oculoplastic and ante- 
rior segment surgery, excluding glaucoma pro- 
cedures. The 16 contributors are less well 
known in the United States, but certainly well 
known in Europe. Each chapter has been pre- 
pared with great attention to detail, and each 
includes ample, if not extraordinary, bibliogra- 
phies. 

The first chapter focuses on equipping and 
organizing an ophthalmic surgical suite. This is 
a topic that is generally ignored or given short 
shrift in American surgical texts. Surprising, 
but well-deserved, attention is given to the 
operating room layout as well as such other 
important topics as the care of the surgical 
instruments. The second chapter reviews the 
initial management of patients, informed con- 
sent discussions, and the administration of an- 
esthesia. Both are good chapters and offer mate- 
rial often not found in surgical texts. 

Chapters 3 and 4 are devoted to oculoplastics 
procedures. These two chapters cover a broad 
range of important procedures. Some omis- 
sions, such as surgery for lagophthalmos, are 
noted and some descriptions of surgical proce- 
dures are less detailed than they might be. 
Chapter 5 includes surgery on the conjunctiva 
and sclera and is generally comprehensive, 
omitting for example, some recent procedures, 
such as limbal, conjunctival autografting. 

Chapters 6, 6A, and 6B, devoted to strabis- 
mus surgery, include a detailed description of 
oculomotor mechanics. This description seems 
overly detailed for such a broad surgical text, 
but would be expected in a text devoted entirely 
to strabismus. The chapter is well-referenced 
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(605 references). Nevertheless, it seems to clut- 
ter this surgical text. 

Chapter 7, dealing with corneal procedures, 
is good and provides a rudimentary section on 
the management of donor material. Chapter 7A 
describes keratoprosthesis surgery, which is 
clearly a specialty procedure. Interestingly, in 
this chapter considerable space is given to a 
rarely performed procedure, osteo-odonto-ker- 
atoprosthesis. Although well written, this is an 
unusual chapter and seems vaguely out of place 
in this surgical text. It is unlikely that such a 
procedure will ever be performed by more than 
a few ophthalmologists in North America and 
on more than a handful of patients. 

Chapter 7B describes corneal refractive sur- 
gery and is unfortunately out of date. The 
procedures are discussed in minimal detail with 
no attention being given to the excimer laser. 

Chapter 8 describes operations on the iris and 
ciliary body. Some of the procedures, such as 
iridocyclectomy, are poorly covered in other 
texts. Unfortunately, many of these procedures 
are rarely performed by the general ophthal- 
mologist or even by the subspecialist. Never- 
theless, these procedures are not often collect- 
ed ina single chapter, and thus, this chapter is a 
resource. 

The text is broad in scope and contains good 
information in the organization of an operating 
room suite and a reasonably good section on 
oculoplastics surgery. Many of the chapters 
seem inappropriate for a text of this nature, 
although the information is hard to find in 
other texts. Hence, the book becomes a special- 
ty or reference text instead of one most general 
ophthalmologists would use. Although the au- 
thors have broad-ranging clinical experience 
and an excellent understanding of surgery, they 
seem to have overly emphasized rare or uncom- 
monly performed procedures, and neglected 
other, more commonly performed procedures. 


Color Atlas of Ophthalmic Surgery. Corneal and 
Refractive Surgery. By Herbert E. Kaufman, 
Bruce A. Barron, Marguerite B. McDonald, and 
Steven E. Wilson. Philadelphia, J. B. Lippincott 
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Company, 1991. 337 pages, index, illustrated. 
$150 


Reviewed by MICHAEL P. VRABEC 
Burlington, Vermont 


This color atlas is one in a series of textbooks 
edited by Kenneth W. Wright. Its goal is to 
present a practical approach to corneal and 
refractive surgery. The authors were successful 
in their endeavor. It is well written, concise, 
and practical. 

A wide range of topics are addressed in 13 
chapters. Common surgical procedures such as 
penetrating keratoplasty, conjunctival flaps, 
and radial keratotomy are discussed. Less fre- 
quently performed operations are described, 
including prosthokeratoplasty, epikeratopha- 
kia, and corneal biopsy. Procedures for the 
correction of corneal astigmatism, the manage- 
ment of corneal trauma, lamellar keratectomy, 
and lamellar keratoplasty are also covered. 

Each chapter concentrates on the surgical 
procedure. However, the indications and pa- 
tient selection, preoperative medications, anes- 
thesia, and postoperative medications and care 
for the given technique are also reviewed. 
These points, often overlooked in a surgical 
atlas, are crucial to a successful result. Essential 
steps for a surgical maneuver are clearly de- 
scribed, supplemented with beautifully illus- 
trated diagrams or superb color photographs. 
Alternative surgical methods are briefly de- 
scribed, but the authors focus on the technique 
“they know works and works well.” Especially 
useful are the authors’ explanations of whether 
they chose a certain approach on the basis of 
corneal physiologic characteristics or their vast 
clinical experience. 

An especially helpful chapter for the compre- 
hensive ophthalmologist deals with corneal bi- 
opsy techniques. This is a procedure a surgeon 
may not frequently perform, and yet it is not 
particularly technically difficult. Emphasis on 
the proper location of the biopsy specimen (at 
the edge of the potentially infective process), 
the proper size (about 2 x 2 mm), and the 
proper handling of the specimen (carrying the 
specimen directly to the pathologist) will cer- 
tainly increase the likelihood of a positive 
yield. The beauty of this chapter, and the book 
as well, is that it is the next best thing to seeing 
the procedure performed in front of one’s own 
eyes. 

This book is also useful for the corneal refer- 
ral surgeon. The technique of prosthokerato- 


plasty (insertion of a keratoprosthesis) is not 
commonly performed, and again this chapter is 
well illustrated and clearly written. The chapter 
has good technical advice that will keep the 
surgeon out of trouble. 

This is a outstanding contribution to the field 
of corneal and keratorefractive surgical proce- 
dures. The authors are renowned experts who 
share their wealth of clinical experience with 
the reader in a lucid fashion. 





Converting to Phacoemulsification, ed. 3. Mak- 
ing the Transition to In-The-Bag Phaco. By 
Paul S. Koch. Thorofare, New Jersey, Slack, 
Inc., 1992. 113 pages, index, illustrated. $45 


Reviewed by Rosert B. MILLER 
Woodland, California 


This third edition of Dr. Koch’s classic text 
teaching phacoemulsification includes the 
homespun and rather intimate prefaces of the 
previous editions, but expands the text to al- 
most twice the length of the first edition. The 
author’s easy syntax and colorful style maintain 
it as a book that one just cannot put down. 
Indeed, phacoemulsification has evolved into a 
more complex procedure than it was five years 
ago, and an expansion of the concepts and 
practical tips is certainly indicated. 

The chapters reflect the stepwise phacoemul- 
sification procedure. Interestingly, more pages 
are devoted to the entry incision than to phaco- 
emulsification per se. This emphasis on the 
opening move is appropriate, since it can either 
make or break the rest of the procedure. A 
three-step approach to scleral tunneling, begin- 
ning with extracapsular cataract extraction and 
advancing to sutureless techniques, is well doc- 
umented. The author makes good on his prom- 
ise to “spend a lot of time dealing with topics 
that were brushed over in the first book.” A 
structural and statistical discussion concerning 
intraoperative safety factors, incision strength, 
and astigmatism is included for those with a 
more analytic interest. 

The author identifies continuous tear capsu- 
lorrhexis as the single biggest breakthrough in 
cataract surgery during the past ten years, rais- 
ing our surgical control another order of magni- 
tude. Some excellent trouble-shooting tips are 
presented, including, for example, the use of 
more viscoelastic when a circular tear begins to 
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aim radially. Dr. Koch simplifies the current 
nomenclature by using the terms ‘‘hydrodissec- 
tion” (separating capsule from cortex) and “the 
other hydro-step” (to separate hard inner nu- 
cleus from softer epinucleus). 

Nucleus removal by phacoemulsification is 
broken into four abbreviated chapters, which 
provide greater and clearer detail than earlier 
editions of this manual. The SPRING technique 
(sequential pulsed removal of the inner nuclear 
girdle) is recommended for soft nuclei and 
nuclear cracking techniques, as described by 
Drs. Gimbel and Shepherd, are advised for hard 
nuclei. The drawings are complete and ex- 
tremely useful. The chapters on epinucleus and 
cortex removal detail techniques. For the sur- 
geon in transition encountering difficult cortex, 
capsule-saving tips are given. 

The expansion of areas involving the incision 
and the capsulorrhexis are perfectly appropri- 
ate in this edition. There are even practical 
suggestions for vitreous clean-up when cases 
do not go well. 

Dr. Koch has done a superb job. I recommend 
this gem without reservation. 


Fluorescein Angiography. Technique and Inter- 
pretation, ed. 3. By Joseph W. Berkow, David 
H. Orth, and James S. Kelley. San Francisco, 
American Academy of Ophthalmology, 1991. 
159 pages, softcover, index, illustrated. $55 
(nonmembers); $40 (members) 


Reviewed by LINDA J. MARGULIES 
Sacramento, California 


A successful line of educational monographs 
and manuals has been produced by the Ameri- 
can Academy of Ophthalmology. Each publica- 
tion focuses on a specialized topic and is tar- 
geted for the practicing ophthalmologist or 
ophthalmology resident. The most recent addi- 
tion to this family of monographs is on fluores- 
cein angiography. 

This text was first published in 1977 as an 
83-page manual. Now in its third edition, it has 
grown to a 159-page text that reflects the ex- 
panded importance of fluorescein angiography 
as a diagnostic tool in the evaluation of retinal 
and choroidal diseases. The authors’ intent is to 
provide a practical, down-to-earth guide to 
assist the clinician in the interpretation of an- 
giograms. 
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The introductory chapter discusses some of 
the technical aspects of performing fluorescein 
angiography. There are worthwhile, brief sec- 
tions on the specific technique of dye adminis- 
tration, types of photographic equipment, haz- 
ards of angiography, and pertinent anatomic 
and physiologic features of the eye. In the 
second chapter, careful consideration is given 
to the characteristic features of a normal angio- 
gram. The general causes of abnormal fluores- 
cence are also clearly detailed in this section. 
Organization of the next six chapters is based 
on the major disease categories. The sections 
are subdivided into retinal vascular disorders, 
macular disorders, tumors, optic nerve lesions, 
and iris fluorescein angiography. To complete 
this resource, the last chapter contains a pot- 
pourri of additional diseases. 

The text provides succinct observations on 
typical fluorescein angiographic characteristics 
for specific disorders. Most of the photographs 
are the same as those published in the first 
edition. Although they are unchanged, they are 
abundant, and of excellent quality. 

A concise glossary at the conclusion of the 
book is a valuable tool for the novice learning 
to read fluorescein angiograms. As in many 
educational materials from the Academy, there 
is a self-study, multiple choice test available for 
self-assessment. A useful feature is the availa- 
bility of Category 1 Continuing Education 
Credit, which may be requested following com- 
pletion of the text. 

This revised and expanded monograph is a 
useful addition to the Academy series of publi- 
cations. It is a practical and instructive learning 
source that clearly and concisely addresses its 
subject. It is well written, visually oriented, and 
easily read in a short time. The busy practition- 
er and the ophthalmology resident will find it a 
valuable addition to their libraries. 


Ganciclovir Therapy for Cytomegalovirus Infec- 
tion. Edited by Stephen A. Spector. New York, 
Marcel Dekker, Inc., 1991. 246 pages, index, 
illustrated. $89.75 


Reviewed by Gary N. HOLLAND 
Los Angeles, California 


Cytomegalovirus retinopathy is one of the 
most serious complications of the acquired im- 
munodeficiency syndrome (AIDS). It occurs in 
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approximately 25% of patients, and without 
treatment, will inevitably lead to total blind- 
ness. In 1984, the introduction of ganciclovir, a 
drug with anticytomegalovirus activity, was a 
milestone in the fight against AIDS. 

This book provides a comprehensive look at 
ganciclovir. It covers a variety of topics ranging 
from pharmacokinetics to toxicity to clinical 
applications. Ganciclovir has been used pri- 
marily in patients with AIDS, but two chapters 
are devoted to its use in transplant recipients. 
The book’s 14 chapters have been written by a 
group of 20 authors, all of whom have extensive 
experience with cytomegalovirus infections 
and ganciclovir therapy. Each chapter includes 
a detailed reference list. Much of the book will 
be of greater interest to infectious disease spe- 
cialists than ophthalmologists, but its material 
on cytomegalovirus retinopathy (the only indi- 
cation for which the drug is currently approved 
by the Food and Drug Administration) is well 
worth reading. Five chapters deal specifically 
with various aspects of ganciclovir treatment 
for retinal infections. 

Cytomegalovirus retinopathy is usually treat- 
ed in a team approach. An ophthalmologist 
closely monitors the response of a patient’s 
retinal lesions to ganciclovir, which is adminis- 
tered by an internist. The book contains two 
separate chapters that review ganciclovir treat- 
ment of cytomegalovirus retinopathy: one from 
the perspective of an ophthalmologist (Douglas 
A. Jabs) and one from the perspective of an 
internist (Mark A. Jacobson). Both are excel- 
lent, but cover much of the same material. 

The treatment of cytomegalovirus retinopa- 
thy with ganciclovir is limited in some patients 
by the development of drug-induced neutrope- 
nia. Two chapters describe techniques for deal- 
ing with this complication. One, by M. H. 
Heinemann, contains a thorough and objective 
discussion of intravitreal ganciclovir injections, 
although it is a technique less frequently being 
used now that there are other alternatives. In 
the other chapter, W. David Hardy discusses 
the use of leukocyte growth factors to treat 
neutropenia, while continuing intravenous 
ganciclovir administration. 

Finally, the book contains a unique chapter, 
by Paul R. Montague and Thomas A. Weingeist, 
that describes techniques for monitoring the 
response of cytomegalovirus retinopathy to an- 
tiviral therapy. Although directed toward clini- 
cal investigators, the chapter includes tips on 
the clinical assessment of disease that will be 
useful to anyone without a great deal of experi- 
ence with cytomegalovirus retinopathy. Black- 
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and-white photographs adequately illustrate 
the major points of each chapter on retinal 
disease. (The book’s only color plates illustrate 
gastrointestinal disease.) 

Each of the book’s chapters is an independent 
essay by its authors; as a result, there is a great 
deal of redundancy between chapters. The five 
chapters on cytomegalovirus retinopathy cover 
much of the same background information. Ina 
highly focused text, one might have expected 
better coordination and integration of the vari- 
ous chapters, but this shortcoming is only a 
minor disappointment. Taken as a whole, the 
book is a complete and useful review of the 
major subject. 

The major problem with this, or any textbook 
on a subject of intense research, is that it will 
become outdated rapidly. Because of the lag 
time between chapter preparation and book 
publication, recent and important information 
about ganciclovir is not included. For example, 
there is no discussion of the recent clinical 
trials comparing ganciclovir to foscarnet (an- 
other anticytomegalovirus drug) for treatment 
of retinal disease. 

This book provides a solid foundation of 
information for those just becoming involved in 
the care of patients with cytomegalovirus reti- 
nopathy and is a convenient compilation of 
information for those involved in research. It is 
not, however, a substitute for careful reading of 
the current literature. 


Advanced Ophthalmic Diagnostics and Thera- 
peutics. By Susan C. Benes, Kathryn McKin- 
ney, Lynn C. Sanders, Michelle Herrin, and 
Mary Moberg. Thorofare, New Jersey, Slack 
Inc., 1992. 199 pages, index, illustrated. $40 


Reviewed by FLoyD M. CORNELL 
Aurora, Colorado 


The information contained in this book will 
help the ophthalmologist with training and 
utilizing office technical staff in any practice 
setting. The authors have clearly met their stat- 
ed goals by giving specific step-by-step instruc- 
tions for some of the more complex and poorly 
understood procedures performed in clinical 
settings, as well as many helpful hints for the 
more commonly performed tasks. 

The book is divided into two sections: diag- 
nostics and therapeutics. The general format 
for the diagnostic information includes a brief 
history of the technology, an overview of the 
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theory behind each test, and a superbly de- 
scribed step-by-step description of the test it- 
self with good clinical photographs of the im- 
portant steps. This information is followed by a 
well-written narrative of typical results with a 
brief list of diseases. The therapeutic section is 
appropriately brief for technical personnel, but 
contains important information for the oph- 
thalmic technician, enabling the technician to 
communicate with the ophthalmic patient who 
is often on multiple medications and may be 
experiencing adverse effects from the treat- 
ment. 

Retinal diagnostic techniques are well cov- 
ered and include electroretinography, electro- 
oculography, dark-adaptation, and photostress 
testing. The glaucoma section is somewhat dat- 
ed but gives a good description of tonography 
and other provocative tests. The chapter on the 
macula and optic nerve is excellent and covers, 
in detail, color vision, contrast sensitivity test- 
ing, flicker fusion, and visual-evoked potential. 
The chapter on cataract and media assessment 
includes potential visual acuity testing, glare 
and brightness testing, two-point discrimina- 
tion, and entopic phenomena. 

Overall, this book is concise and extremely 
helpful. It should be required reading for all 
ophthalmic technicians, and may also be useful 
information for residents. I predict frayed pages 
from frequent use. 





Ophthalmic Desk Reference. Edited by James F. 
Collins. New York, Raven Press, 1991. 686 
pages, index, illustrated. $95 


Reviewed by ERICH GROOS 
Sacramento, California 


In the preface, Dr. Collins describes this text 
as the bridge between definitive source works 
and introductory manuals and synopses in the 
field of ophthalmology. How much this volume 
fills the gap between these two genres of oph- 
thalmologic information depends upon the 
user’s own knowledge. I refer to users and not 
to readers in the sense that one does not contin- 
uously read this book to use it. The text is 
arranged in such a manner that entry through 
the index in search of a specific topic is encour- 
aged. 

The synopsis of clinical ophthalmology, 
which is separated into medical and surgical 
sections, represents the heart of the text and the 


bulk of its volume. Individual subjects within 
each subheading are presented as a series of 
individual thoughts or phrases unencumbered 
by detailed descriptions. In most instances, the 
basics of diagnosis and treatment are detailed 
in what Dr. Collins refers to as the “abbreviated 
text.” The information given is not meant to 
provide an authoritative review of a disease 
process and its management, an approach more 
suited for the beginning resident or medical 
student. Each set of brief statements provides a 
framework for the resurrection of stored knowl- 
edge by the experienced practitioner. The prac- 
titioner may then fill in the specifics by using 
the appendices. 

One may look to the review of central serous 
retinopathy or exudative macular degeneration 
without distraction from the details of laser 
treatment for each. These details may be found 
if needed in the chapter on laser surgery. The 
detail on each diagnosis is extensive enough to 
provide a rough outline of epidemiology, natu- 
ral history, basic signs and symptoms, treat- 
ment approaches, and potential complications. 
Some of the chapters, such as those on ocular 
trauma, external eye, intraocular tumors, and 
nonstrabismic pediatric disease, approach the 
true, desk-reference ideal by providing refer- 
ences to reviews and specific journal articles 
about each diagnosis. This affords the user 
access to more detailed information without 
having to consult another reference source. 
These chapters, unfortunately, are in the mi- 
nority in this volume. In the other chapters, 
references appear at the end without the benefit 
of footnotes and cite primarily other, although 
more detailed, reference texts. 

The section on differential diagnosis has its 
own handy contents list arranged by specific 
symptoms and regional signs. The regional sub- 
headings are listed in an orderly fashion front- 
to-back from the periocular structures to the 
nervous supply of the eye. This chapter con- 
tains an extensive list of diagnoses for a wide 
variety of signs and symptoms. 

The index promotes easy access to the vast 
array of information stored in this volume. 

The appendices provide a patchwork of facts, 
figures, terms, drawings, and tables considered 
too minute to appear in the synopses of specific 
diagnoses. This section provides a dizzying 
array of information that may be accessed 
through the index and the text. Omissions I 
hope will be corrected in a future edition are 
the topical, subconjunctival, and intravitreal 
doses of the common ocular antimicrobials. 

For the general ophthalmologist and for grad- 
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uating senior residents and fellows, I highly 
recommend this reference. It is an accessible 
review of the most common and many of the 
rarer conditions in ophthalmology. The infor- 
mation provides a scaffold on which to con- 
struct one’s knowledge of clinical disease enti- 
ties. 





Books Received 





Dystrophies Hereditaires de la Macula. Edited 
by Paul Turut. Marseille, France, Lamy, 1991. 
317 pages, illustrated. No price given 


This paperback manual, in French, is a spe- 
cial edition of the Bulletin of the Ophthalmo- 
logic Society of France. Two introductory chap- 
ters concerning genetics and examination 
techniques are followed by a concise, yet com- 
prehensive review of the hereditary macular 
dystrophies. Numerous patient examples and 
accompanying photographs highlight the well- 
organized text. Residents and macula special- 
ists alike would value this informative and 
practical educational guide. 


Glaucoma Update IV. Edited by G. K. Krieglstein. 
Berlin Heidelberg, Germany, Springer-Verlag, 
1991. 265 pages, index, illustrated. $159 


This book is a compilation of presentations at 
the Glaucoma Society of the International Con- 
gress of Ophthalmology, which was held in 
March 1990 in Bali, Indonesia. The 40 papers 
cover a wide range of subjects varying from 
basic anatomy and physiology to advanced fil- 
tration surgery and setons. 


Vascular Tumors and Malformations of the Ocu- 
lar Fundus. By J. J. De Laey and M. Hanssens. 
The Netherlands, Kluwer Academic Publishers, 
1990. 241 pages, index, illustrated. $121 


This monograph, prepared for the Belgian 
Ophthalmological Society, reviews a group of 
important ocular conditions involving the 
anomalous growth of ocular vessels and nerves. 
Von Hippel-Lindau’s disease stands out as a 


potentially lethal but treatable condition that is 
often first identified during ophthalmic exami- 
nation. Phacomatosis, neurofibromatosis, and 
tuberous sclerosis are reviewed. Separate chap- 
ters are assigned to choroidal hemangiomas, 
capillary hemangiomas of the disk, and cavern- 
ous hemangiomas of the retina and disk. Con- 
genital arteriovenous communications of the 
retina and brain are summarized (Bonnet- 
Dechaume-Blanc syndrome and Wyburn- 
Mason syndrome), and variations of Coats’ dis- 
ease, retinal angiomatoses, telangiectases, and 
macroaneurysms are discussed. The literature 
is presented in some detail after each chapter. 





Meetings 





American Board of Ophthalmology—75th 
Anniversary Celebration 


The American Board of Ophthalmology cele- 
brated its 75th anniversary Feb. 8, 1992, in 
Phoenix, Arizona, with a symposium, “The 
Role of Certifying Boards in the 1990s.” Some 
200 current and former Board members, associ- 
ate examiners, and University Professors of 
Ophthalmology, who met the following day, 
gathered for the meeting headed by chairman 
of the American Board, William S. Tasman. 

The symposium focused particularly on the 
future of the certifying examination as tem- 
pered by the past. Thomas P. Kearns of Roches- 
ter, Minnesota, president of the American Oph- 
thalmological Society, and Froncie A. Gutman 
of Cleveland, Ohio, president of the American 
Academy of Ophthalmology, told of the contri- 
butions of their organizations to the formation 
of the Board that gave its first examination in 
Memphis, Tennessee, in 1917. Froncie A. Gut- 
man, on behalf of the Academy, presented the 
Academy’s Distinguished Service Award to the 
Board. 

Registrants received the newly published 
“History of the American Board of Ophthal- 
mology” by Robert N. Shaffer, who told of 
some of the Board’s early history. Bruce E. 
Spivey provided a challenging look at the 
changing role of medicine, as public debate 
intensifies concerning the provision of medical 
care and its costs. The discussion concerns the 
distribution and cost of medical care rather 
than its quality. Frederick C. Blodi, Frank W. 
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Newell, and Edward W. D. Norton reminisced 
about their Board experiences both as exami- 
nees and examiners. There was not a single 
potential candidate for the Board examination 
in the room, other than observers from other 
American Boards and guests. 

Melvin L. Rubin, who was largely responsible 
for the development of the Ophthalmic Knowl- 
edge Assessment Program, told of its early days 
and subsequent success. Danny B. Jones told of 
the future of the examination, with input froma 
combination of the Academy, the American 
Board, and the University Professors. 

William H. Spencer, the executive director of 
the Board, told of the American Board and 
subspecialty certification, a topic that arises in 
ophthalmology intermittently. He assured the 
group that there were no plans for such subspe- 
cialty certification. 

Dennis M. O'Day told of the psychometrics of 
the written qualifying examination. A tremen- 
dous effort goes into the written test in the 
attempt to exclude individuals unlikely to pass 
the oral examination. Robert R. Waller paid 
tribute to the associate examiners who conduct 
the oral examinations, and described the evolu- 
tion of the current panel system, which was 
discussed extensively by Ronald M. Burde. The 
Board plans to return to two examinations an- 
nually in the near future. 

John G. Clarkson of Miami, Florida, de- 
scribed the perspective of an associate exami- 
ner. Associate examiners in ophthalmology are 
unique in working without compensation or 
expenses, but all who have so participated have 
found the rewards far more gratifying than the 
costs. 

The year 1992 marks the first issuance of 
time-limited Board certificates. After ten years, 
recertification will be required. Douglas R. An- 
derson emphasized the purpose of recertifica- 
tion was to encourage optimal care. There 
would be emphasis on the flexibility of the 
individual’s preparation that could vary from 
reading at home, to meetings, to postgraduate 
courses. The purpose of recertification would 
be to permit the individual time to recognize 
and to correct any deficiencies. The emphasis 
would be on evaluation of the ingredients of 
competence and not to measure competence. I 
was reassured that every effort would be made 
to avoid regimentation of the process and to 
escape insistence on conformity to a particular 
method of study. 

At a reception the evening before, tribute was 
paid to former and present members of the 
Board with an exhibit of photographs arranged 
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by H. Stanley Thompson, going back to the 
origins of the Board 75+ years ago and up to the 
present. 

The meeting closed with an elaborate formal 
dinner-dance for over 250 people with Dr. Tas- 
man presiding. Toasts were offered by Robert 
N. Shaffer, Bruce E. Spivey on behalf of the 
Academy, Robert B. Welsh on behalf of the 
American Ophthalmological Society, Paul R. 
Lichter on behalf of the Association of Univer- 
sity Professors of Ophthalmology, and Bradley 
R. Straatsma on behalf of the Emeritus Direc- 
tors. Special awards were made to Mrs. Francis 
H. Alder, the first individual to hold the title of 
administrator of the Board; to William H. Spen- 
cer; and to Mary R. Ladden and Rita B. Ladden 
as current administrator, assistant administra- 
tor, and their staff. Ben Goldfeller of the Uni- 
versity of California, San Francisco, received a 
special certificate in recognition of his dedicat- 
ed assistance to the logistics of the oral exami- 
nation for over four decades. 

When the American Board was established, 
there were some 750 ophthalmologists and oto- 
laryngologists serving the United States with a 
population of 92 million. Today, there are over 
15,000 highly trained ophthalmologists with 
virtually no physician practicing a combined 
specialty of ophthalmology and otolaryngolo- 
gy. By the end of 1990, the Board had issued 
16,273 certificates. One left the meeting im- 
pressed with the accomplishments of the past 
75 years and convinced that the American 
Board is currently guided by individuals as wise 
and far-seeing as those who joined with 
Edward Jackson and Walter B. Lancaster to give 
the first examination in 1917. 

FRANK W. NEWELL 


Obituaries 


Hans Goldmann 
1899-1991 


Hans Goldmann was born on Nov. 20, 1899, 
in the Austro-Hungarian Empire (later Czecho- 
slovakia) in the town of Komotau. He attended 
a local Catholic school, which engaged a Jewish 
scholar to instruct Goldmann in religion. Gold- 
mann demonstrated great skill in mathematics 
and science early in life, and he decided to 
become an astronomer. His father urged him, 
however, to “do something practical.” Accord- 
ingly, Goldmann went to Prague and studied 
medicine at the German Charles University, 
obtaining his degree in 1923. 


480 AMERICAN JOURNAL OF OPHTHALMOLOGY 


April, 1992 





From 1919 to 1924 Goldmann was assistant 
to Professor Tschermak von Seyseneck in the 
Physiologic Institute. His first task was to reas- 
semble a Hering colorimeter. This task stimu- 
lated a lifelong interest in optics, physics, and 
instruments, as well as confirming Goldmann’s 
suspicion that he was an anomalous trichromat. 

In 1924, Goldmann became an assistant at 
the University Eye Clinic in Bern under the 
direction of Professor August Siegrist. In 1927 
he was appointed Oberarzt and in 1930 Privat- 
dozent at the clinic. Upon the retirement of 
Siegrist in 1935, Goldmann became professor 
of ophthalmology and director of the Universi- 
ty Eye Clinic. Many years later Goldmann was 
appointed chancellor of Bern University. 

In 1936, Goldmann married Erna Renfer, 
whom he invariably called ‘’Missli.’’ They 
shared a spacious apartment in Bern that was 
filled with books. During the summers, they 
spent as much time as possible at a home near 
Brissago overlooking Lake Maggiore. 

In reviewing Goldmann’s life I was struck by 
the variety and depth of his scientific work. He 
published papers on cataract, retrobulbar neu- 
ritis, uveitis, retinopathy of prematurity, aque- 
ous humor dynamics, nyctalopia, dark adapta- 
tion, glaucoma, accommodation, perimetry, 
and diabetic retinopathy. Students and col- 
leagues from many countries went to Bern and 
were stimulated by the keen intellectual atmos- 
phere that permeated Goldmann’s clinic. Gold- 
mann’s major contribution to ophthalmology 
was in the development and refinement of in- 
struments, including the slit lamp, colorimeter, 
bowl perimeter, applanation tonometer, gonio- 
prisms, dark adaptometer, and fluorophotome- 
ter. Because of these contributions, I believe 
Goldmann was one of the foremost ophthal- 
mologists of the 20th Century. 

A recitation of Goldmann’s accomplishments 
should not obscure the quiet strain of humanity 
that ran through his life. He loved people, 
travel, art, and music. He was a superb mathe- 
matician and naturalist who studied spiders 
and pine trees. He knew where to find master- 
pieces in out-of-the-way churches and could 
quote Shakespeare by the page. Robert Moses 
told me that during a friendship lasting more 
than 30 years, he never heard Goldmann say a 
disparaging or unkind word about another per- 
son. 

In accepting the Proctor Medal from the As- 
sociation for Research in Ophthalmology in 
1959, Goldmann quoted Herodotus that the 
task of every scholar is “to take and transmit 
the torch.” Hans Goldmann took the torch and 


illuminated vast areas of ophthalmology. Every 
patient and every ophthalmologist benefitted 
from his contributions. 


MICHAEL A. KASS 


William C. Conner 
1907-1992 


William C. Conner, co-founder of Alcon Lab- 
oratories, Inc., of Fort Worth, Texas, and promi- 
nent businessman and ophthalmic philanthro- 
pist, died Jan. 12, 1992, in Fort Worth, Texas. 
He was 85 years old. 

Conner was born in Hamilton, Texas, April 
30, 1907. He completed studies at the Danforth 
College of Pharmacy in 1928. He attended the 
advanced management program of Harvard 
Business School in 1956. He worked as a phar- 
macist, store manager, and general manager for 
a retail drug chain and then began detailing 
pharmaceuticals in the Fort Worth-Dallas area. 
In 1945, Conner and the late Robert Alexander 
formed the Alcon Prescription Laboratory that 
subsequently specialized in ocular pharmaceu- 
ticals. The company became exceptionally suc- 
cessful, and in 1979 was sold to Nestlé, S.A., of 
Switzerland. The Research Center of Alcon 
Laboratories, Fort Worth, is named for him. 

Mr. Conner donated generously to ophthal- 
mology and was one of Fort Worth’s most re- 
spected and beloved philanthropists. He was a 
member of the National Advisory Eye Council 
of the National Institutes of Health, trustee of 
Research to Prevent Blindness, Inc., a director 
of the Beren’s Eye Foundation, the founding 
chairman of the Advisory Council of the Wil- 
mer Ophthalmological Institute of Johns Hop- 
kins Medical Institutions, a member of the 
Advisory Council of the Friends of Eye Re- 
search, a director of the Pan-American Associa- 
tion of Ophthalmology, chairman of the Pan- 
American Ophthalmological Foundation, and a 
director of the National Society to Prevent 
Blindness. He was also a director of the Texas 
Society to Prevent Blindness and was a 1981 
recipient of the Texas Society People of Vision 
Award. The American Academy of Ophthalmol- 
ogy presented Mr. Conner with its distin- 
guished Public Service Award in 1983. He was 
chairman emeritus of the Texas Christian Uni- 
versity Board of Trustees and chairman of the 
Texas State Commission for the Blind. 

Until his death, Mr. Conner was active in 
many civic, business, and educational groups. 


FRANK W. NEWELL 
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Edited by George B. Bartley, M.D. 


Is there an association between hemangioma 
and syndromes with dysmorphic features? 
Burns, A. J., Kaplan, L. C., and Mulliken, J. B.*: 
Pediatrics 88:1257, 1991. 


The term “hemangioma” often is used to 
describe vascular lesions that are associated 
with congenital disorders, such as the syn- 
dromes of Sturge-Weber, Rendu-Osler-Weber, 
Klippel-Trenaunay-Weber, Louis-Bar, Maffucci, 
and de Lange. Hemangiomas, by definition, 
exhibit several specific histologic features, most 
notably cellular hyperplasia, that are not pres- 
ent in the lesions that accompany most dysmor- 
phic syndromes. The authors proposed a classi- 
fication system for vascular anomalies on the 
basis of histologic and clinical criteria and con- 
cluded that most lesions usually described as 
hemangiomas are actually vascular malforma- 
tions or macular stains. True hemangiomas 
were found to develop only in association with 
right-sided aortic arch coarctation, supraumbil- 
ical midabdominal raphe with cleft sternum, 
and with a syndrome of sacral and genitouri- 
nary defects.—George B. Bartley 


*Division of Plastic Surgery, The Children’s Hospi- 
tal, 300 Longwood Ave., Boston, MA 02115. 


Health care workers with AIDS. National sur- 
veillance update. Chamberland, M. E.*, Con- 
ley, L. J., Bush, T. J., Ciesielski, C. A., Ham- 
mett, T. A., and Jaffe, H. W.: JAMA 266:3459, 
1991. 


As of June 30, 1990, 137,385 adults and 
adolescents older than 13 years of age with 
acquired immunodeficiency syndrome had 
been reported to the Centers for Disease Con- 
trol. Of the 113,208 persons in whom occupa- 
tion could be determined, 5,425 were classified 
as health care workers. Three of these persons 
developed AIDS after well-documented occu- 
pational exposure to blood that was infected 
with human immunodeficiency virus, and at 
least 20 health care workers in the United States 
are known to have developed a positive sero- 
logic test for HIV but have not yet developed 
AIDS. Additionally, at least 11 reports of occu- 
pationally acquired HIV infection outside the 
United States have been published. Health care 
workers are more likely than non-health care 
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workers with AIDS to have an undetermined 
risk for HIV infection (5.6% vs 2.8%; P < .001), 
but surveillance data suggest that most health 
care workers with AIDS acquire the infection 
through a nonoccupational route.—George B. 
Bartley 


*Hospital Infections Program, Centers for Disease 
Control, 1600 Clifton Rd. N.E., Mail Stop A-07, 
Atlanta, GA 30333. 


Das Metastasierungsrisiko beim Retinoblas- 
tom (The Metastatic Risk in Retinoblastoma). 
Heinrich, T., Messmer, E. P.*, Höpping, W., 
Havers, W., and Sauerwein, W.: Klin. Monatsbl. 
Augenheilkd. 199:319, 1991. 


580 patients with retinoblastoma were ana- 
lysed retrospectively. Median follow-up was 
5.5 years. 41 patients developed metastases 
within 5 years. Clinical and histopathological 
risk factors were analysed by univariate tests 
with regard to the occurrence of metastases. 
Significant variables were then reevaluated us- 
ing Cox proportional hazards method. Four 
factors correlated independently with the de- 
velopment of metastases: optic nerve invasion 
with involvement of the resection line, optic 
nerve invasion without involvement of the re- 
section line, choroidal invasion and enuclea- 
tion of an affected eye more than 120 days after 
initial diagnosis. The regression coefficient B of 
the Cox-model was used for a score classifica- 
tion with groups of high, medium and low 
metastatic risk. The 5-year incidence of metas- 
tases was 68%, 43%, and 4% respectively.— 
Authors’ abstract 


*Universitatsspital Zurich, Augenklinik, RamistraBe 
100, CH-8093 Zurich, Switzerland. 


Lesions simulating retinoblastoma. Shields, 
J. A.*, Parsons, H. M., Shields, C. L., and Shah, 
P.: J. Pediatr. Ophthalmol. Strabismus 28:338, 
1991. 


The records of 500 consecutive patients who 
were referred to the authors because of possible 
retinoblastoma were reviewed. Leukocoria was 
the most common physical finding at initial 
examination in most of the patients. The diag- 
nosis of retinoblastoma was confirmed in 288 
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patients (58%). Of the 212 patients with lesions 
that simulated retinoblastoma, 59 (28%) had 
persistent hyperplastic primary vitreous, 34 
(16%) had Coats’ disease, and 33 (16%) had 
ocular toxocariasis.—George B. Bartley 


*Wills Eye Hospital, Ninth and Walnut Sts., Philadel- 
phia, PA 19107. 


Experimental allergic uveitis. Investigations 
of retinal autoimmunity and the immunopath- 
ologic responses evoked. The Proctor Lec- 
ture. Wacker, W. B.*: Invest. Ophthalmol. Vis. 
Sci. 32:3119, 1991. 


The author has succinctly outlined the histor- 
ical development of experimental retinouveitis. 
Studies in mammals have identified the follow- 
ing several antigens localized to the outer lay- 
ers of the retina: P-antigen (rhodopsin), U- 
antigen, interphotoreceptor retinoid binding 
protein, and S-antigen. Most investigations 
have focused on S-antigen, which recently has 
been identified as a 48-kd protein that binds to 
rhodopsin and modulates cyclic guanosine 
monophosphate phosphodiesterase activity. 
Experimental uveitis induced by S-antigen is 
effected primarily by cell-mediated immunity 
and ranges from nongranulomatous posterior 
uveitis to panophthalmitis. Recent studies have 
focused on the immunopathogenicity of vari- 
ous epitopes (peptide fragments acting as anti- 
genic determinants) that have been isolated 
from purified S-antigen. Additionally, to search 
for homologous amino-acid sequences common 
to infectious agents and ocular antigens known 
to be pathogenic for uveitis, experiments are 
being conducted to evaluate the possible role of 
molecular mimicry in cross-reactive autoim- 
mune uveitis.—George B. Bartley 


*7320 Keisler Way, Louisville, KY 40222. 


Experimental autoimmune uveitis. Mecha- 
nisms of disease and clinical therapeutic in- 
dications. The Proctor Lecture. Nussenblatt, 
R. B.*: Invest. Ophthalmol. Vis. Sci. 32:3131, 
1991. 


The author described the development of 
laboratory models of autoimmune uveitis, cor- 
related experimental work with various clinical 
entities, and outlined several methods of im- 
munomodulation that may be helpful in treat- 
ing ocular inflammatory disease. Although ear- 


ly reports implicated immune complexes as the 
underlying mechanism in uveitis, more recent 
experiments have confirmed the dominant role 
of T-cells and the secondary contributions of 
mast cells, macrophages, and neutrophils. Hu- 
man histocompatibility antigens (HLA) are 
present on ocular cells and are thought to 
participate in the local immune response by 
presenting antigen or by down-regulating T- 
cells. Drugs such as cyclosporine (either alone 
or in combination with bromocriptine, ketoco- 
nazole, or rapamycin) or FK506 may be used to 
suppress the inflammatory response. Current 
immunomodulation experiments with clinical 
potential involve anti-HLA therapy (which in- 
terferes with the presentation of antigen); fu- 
sion molecules (which abrogate the subset of 
lymphocytes that express interleukin-2); using 
T-cells as antigens (which may immunize pa- 
tients with uveitis); and antigen feeding (which 
may activate the suppressor arm of the immune 
system or induce tolerance).—George B. Bart- 
ley 


*Laboratory of Immunology, National Eye Institute, 
NIH Bldg. 10, Rm. 10N202, Bethesda, MD 20892. 


Flow of aqueous humor in humans. The 
Friedenwald Lecture. Brubaker, R. F.*: Invest. 
Ophthalmol. Vis. Sci. 32:3145, 1991. 


In this encyclopedic review (337 references) 
of aqueous humor dynamics, the following ob- 
servations about aqueous flow, made on the 
basis of clinical experiments with fluoropho- 
tometry, were outlined: (1) The rate of flow is 
2.75 + 0.63 l/min in normal subjects and the 
normal range is 1.8 to 4.3 pl/min. (2) There isa 
circadian rhythm of flow, with the highest rates 
occurring during morning hours, slightly lower 
rates occurring during afternoon hours, and 
rates during sleep that are approximately one- 
half of those during the morning. The hormonal 
basis for this rhythm is unknown, but it is 
known to be present in both eyes of persons 
with unilateral Horner’s syndrome. (3) A slight 
decline (3.2% per decade) in the rate of aqueous 
flow occurs after 10 years of age. There is no 
significant difference in aqueous flow between 
men and women. (4) Of the hundreds of drugs 
that are used clinically, most are unlikely to 
have a significant effect on aqueous flow. Ex- 
ceptions are the B-adrenergic agonists that, 
under certain circumstances, are able to in- 
crease flow; the corticosteroids that may have a 
stimulating effect on flow; and the following 
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three classes of drugs that have therapeutically 
useful suppressing effects on flow: carbonic 
anhydrase inhibitors, fB-adrenergic antago- 
nists, and a,-selective adrenergic agonists. (5) 
Timolol, which has a remarkably consistent 
suppressing effect on flow during the day, has 
no effect on the flow of sleeping subjects. In 
contrast, acetazolamide and apraclonidine are 
able to reduce the aqueous flow of sleeping 
subjects. (6) Acute doses of B-adrenergic antag- 
onists and a,-agonists are not additive, but 
B-adrenergic antagonists and carbonic anhy- 
drase inhibitors are partly additive. (7) The eye 
adapts partly to the long-term use of timolol 
and recovers from the effects when the use is 
discontinued. (8) The rate of disappearance of 
the effect of B-adrenergic antagonists is longer 
for the noncardioselective agents, such as timo- 
lol and levobunolol, but is relatively short for 
the cardioselective agent, betaxolol. (9) The 
rate of aqueous flow is insensitive to moderate 
changes of intraocular pressure.—George B. 
Bartley 


*Department of Ophthalmology, Mayo Clinic, 200 
First St. S.W., Rochester, MN 55905. 


Incidence of cancer in 161 families affected 
by ataxia-telangiectasia. Swift, M.*, Morrell, 
D., Massey, R. B., and Chase, C. L.: N. Engl. J. 
Med. 325:1831, 1991. 


Ataxia-telangiectasia is an autosomal reces- 
sive disorder with neurologic and oculocutane- 
ous findings in which affected homozygotes are 
approximately 100 times more likely than unaf- 
fected age-matched control subjects to develop 
chronic lymphocytic leukemia or cancers of the 
breast, lung, pancreas, stomach, gallbladder, 
ovary, or bladder. Heterozygotes, who consti- 
tute 1.4% of the United States population, also 
are at increased risk for cancer, particularly 
breast carcinoma in women. Carriers of the 
ataxia-telangiectasia gene previously have been 
shown to have an unusual sensitivity to ioniz- 
ing radiation. In this study of 1,599 adult blood 
relatives of patients with ataxia-telangiectasia, 
the estimated risk of cancer of all types among 
heterozygotes as compared with noncarriers 
was 3.8 in men and 3.5 in women. Breast cancer 
in heterozygous women was 5.1 times more 
likely to develop than in noncarriers, and af- 
fected patients more commonly had been ex- 
posed to selected sources of ionizing radiation 
than control subjects without cancer. The au- 
thors recommended that stringent measures be 


taken to minimize incidental diagnostic x-ray 
exposure of the female breast until a specific 
test is developed to identify persons who carry 
the ataxia-telangiectasia allele.—George B. 
Bartley 


*“CB# 7250, Biological Sciences Research Center, 
University of North Carolina, Chapel Hill, NC 
27599-7250. 


Vascular risks of asymptomatic carotid ste- 
nosis. Norris, J. W.*, Zhu, C. Z., Bornstein, 
N. M., and Chambers, B. R.: Stroke 22:1485, 
1991. 


Although neck bruits occur in more than 10% 
of elderly persons and usually do not reflect 
marked carotid stenosis or arterial abnormality, 
they are considered to be a risk factor for 
subsequent stroke, myocardial infarction, and 
death. To quantitate these vascular risks, the 
authors studied 696 patients who had been 
referred for carotid Doppler ultrasonography 
during a period of 41 months. In patients with 
carotid stenosis less than or equal to 75%, the 
combined risk of cardiac ischemia and vascular 
death approached 10%, but the stroke rate was 
negligible (1.3% annually); the authors con- 
cluded that carotid surgical procedures would 
not be valuable in this group. With carotid 
stenosis greater than 75%, the yearly rates were 
8.3% for cardiac events, 6.5% for death, and 
3.3% for stroke. In this group with severe ste- 
nosis, the combined transient ischemic attack 
and stroke rate was 10.5% per year with 75% of 
events occurring ipsilateral to the stenotic ar- 
tery. Because the annual ipsilateral stroke rate 
for patients with asymptomatic carotid stenosis 
greater than 75% is only 2.5%, the authors 
believed that carotid surgical procedures would 
be difficult to justify.—George B. Bartley 


*Sunnybrook Health Science Centre, 2075 Bayview 
Ave., Toronto, Ontario, Canada M4N 3M5. 


The fluorescein disappearance test (FDT). An 
evaluation of its use in infants. MacEwen, 
C. J.,* and Young, J. D. H.: J. Pediatr. Ophthal- 
mol. Strabismus 28:302, 1991. 


The fluorescein disappearance test is a useful 
method to evaluate the functional patency of 
the lacrimal drainage system. When a 1% or 2% 
solution of sodium fluorescein is instilled into 
the inferior conjunctival fornix, the dye should 
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be cleared from the tear meniscus within ap- 
proximately five minutes if the system is func- 
tioning properly. The authors used the fluores- 
cein disappearance test to examine 288 eyes of 
232 children with tearing. The test was abnor- 
mal in 237 eyes (82%). In the symptomatic eyes 
that had normal test results, all but seven eyes 
had an alternative identifiable reason for epiph- 
ora (such as epiblepharon, conjunctivitis, or 
weakness of the orbicularis oculi). Because of 
the high sensitivity and specificity of the fluo- 
rescein disappearance test in identifying lac- 
rimal drainage obstruction in children and be- 
cause the symptoms in some patients spon- 
taneously resolve, the authors recommended 
that nasolacrimal probing be postponed if 
the test results are normal.—George B. Bartley 


*Department of Ophthalmology, Ninewells Hospital 
and Medical School, Dundee, DD1 9SY, Scotland. 


Computerized tomography in the evaluation 
of penetrating ocular injuries. Maguire, 
A. M.*, Enger, C., Eliott, D., and Zinreich, 
S. J.: Retina 11:405, 1991. 


Forty-six patients who were operated on for 
penetrating ocular injuries underwent preoper- 
ative computed tomography of the orbit. Axial 
scans with 3.0- or 1.5-mm sections were ob- 
tained in all patients, and coronal views were 
added in patients with suspected orbital floor 
fractures. Intravenous contrast material was not 
used. Computed tomographic findings that 
were associated with a poor visual or anatomic 
outcome included posterior segment hemor- 
rhage, vitreous space distortion, and lens dis- 
ruption. These radiographic features corre- 
sponded clinically with vitreous hemorrhage, 
uveal prolapse, posterior laceration, and lens 
avulsion. Additionally, orbital fractures were 
found in six patients, and in nine patients an 
intraocular foreign body that was not detected 
during the clinical examination was identified 
by computed tomography. The authors out- 
lined the limitations of other ancillary diagnos- 
tic techniques, including echography, visual- 
evoked response testing, electroretinography, 
and magnetic resonance imaging, in the evalua- 
tion of an eye with a penetrating injury. The 
authors suggested that computed tomography 
may be beneficial in examining such patients if 
the posterior segment cannot be examined ade- 
quately or if an intraocular foreign body or 
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coexistent facial, orbital, or intracranial trauma 
is possible.—George B. Bartley 


*Wilmer Ophthalmological Institute B-23, Johns 
Hopkins Hospital, Baltimore, MD 21205. 


Epikeratophakia for high myopia. Hjortdal, 
J. @.*, and Ehlers, N.: Acta Ophthalmol. 
69:754, 1991. 


Epikeratophakia was used to treat myopia 
greater than 7 diopters in 12 eyes of ten patients 
who were intolerant of contact lenses. The 
authors used a flat cut technique in which the 
anterior curvature of the epi-lens was molded 
during cutting. During a follow-up interval that 
ranged from three months to 18 months (aver- 
age, 11 months), the mean spherical refraction 
decreased from —13.5 diopters to —3.0 diop- 
ters; whereas the average astigmatism in- 
creased from —1.25 diopters to —2.25 diopters. 
The mean change in spherical equivalent was 
9.7 + 4.4 diopters. The average change in cor- 
neal curvature was 1.33 + 0.53 mm (range, 0.11 
to 1.86 mm). Uncorrected visual acuity and 
spherical equivalent were improved in 11 of 12 
eyes, but the change in visual acuity was great- 
er than one Snellen line in only five eyes. Six of 
12 eyes were within 3 diopters of emmetropia 
postoperatively. Astigmatism increased more 
than 1 diopter in four of 12 eyes. The authors 
speculated that a combined procedure of epi- 
keratophakia and excimer laser ablation of the 
epilens might be useful in the surgical treat- 
ment of severe myopia.—George B. Bartley 


“Department of Ophthalmology, Arhus Kommune- 
hospital, DK-8000 Arhus C, Denmark. 


Fatty layer of the precorneal film in the ‘‘office 
eye syndrome.” Franck, C.*: Acta Ophthalmol. 
69:737, 1991. 


In previous reports, the author proposed the 
term “office eye syndrome” to describe ocular 
irritation that correlated with dry eyes, prema- 
ture tear break-up time, bulbar conjunctival 
epithelial damage (demonstrated by lissamine 
green dye), and decreased tear film foam at the 
medial canthus in patients who worked in- 
doors. In the current study, the thickness of the 
precorneal fatty layer was estimated by a semi- 
quantitative interference method using slit- 
lamp biomicroscopy. The fatty layer was found 
to be markedly reduced in persons who worked 
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in an office compared with control subjects. The 
author postulated that exposure to highly lipo- 
philic volatile organic compounds, such as un- 
decane, from nylon carpets or rubber floor cov- 
erings in the controlled climate of an office may 
reduce the fatty layer of the tear film and con- 
tribute to eye irritation. Additionally, persons 
who wore eye makeup had thin fatty layers, 
suggesting that oil in the cosmetic products 
may displace phospholipids in the tear film. In 
contrast to the “office eye syndrome,” the pre- 
corneal fatty layer in keratoconjunctivitis sicca 
is increased.—George B. Bartley 


*Juelsvej 15, DK-4390 Vipperød, Denmark. 


Primary Sjögren’s syndrome from the view- 
point of an internal physician. Pokorny, G.*, 
Németh, J., Marczinovits, I., Kiss, M., Hudák, 
J., and Husz, S.: Int. Ophthalmol. 15:401, 1991. 


SjOgren’s syndrome is an autoimmune dis- 
ease in which a lymphoplasmacytic infiltration 
of exocrine glands causes the well-known man- 
ifestations of keratoconjunctivitis sicca and xe- 
rostomia. The authors studied the extraglandu- 
lar manifestations of the disease in 65 patients, 
63 of whom were women. Although the average 
age of the patients when symptoms first ap- 
peared was 41.8 years, the diagnosis was not 
confirmed in the study population until the 
patients reached a mean age of 45.8 years. 
Articular involvement (osteoarthritis or osteo- 
penia) was observed in 56 patients, most com- 
monly in the wrist, ankle, and finger joints. The 
next most frequent manifestations of the disor- 
der were respiratory (41 patients) and gastroin- 
testinal (chronic atrophic gastritis, 35 patients; 
chronic duodenitis, 34 patients). Drug allergies 
were observed in 35 patients, vascular manifes- 
tations in 22 patients, and renal involvement in 
15 patients. Lacrimal gland enlargement was 
observed in only three patients, whereas sali- 
vary gland swelling was present in 20 patients. 
No malignant lymphoproliferative disorders 
were detected during the ten-year study peri- 
od.—George B. Bartley 


“1st Department of Medicine, Albert Szent-Györgyi, 
Medical University, P.O. Box 469, Szeged, Hungary. 


Passive smoking and the risk of heart dis- 
ease. Steenland, K.*: JAMA 267:94, 1992. 


Exposure to environmental tobacco smoke 
(passive smoking) has been estimated to cause 


approximately 3,000 deaths per year from lung 
cancer among persons who have never smoked 
(never-smokers). To calculate the risk of ische- 
mic heart disease from passive smoking, the 
author synthesized the data from previous epi- 
demiologic and experimental studies. An indi- 
vidual female never-smoker living with a cur- 
rent or former smoker was estimated to have an 
approximate 6.1% chance. of dying of ischemic 
heart disease by the age of 79 years, compared 
with a 4.9% chance for a female never-smoker 
living with a nonsmoker. The corresponding 
lifetime (to age 74 years) risks for men were 
9.6% and 7.4%, respectively. Thirty-five thou- 
sand to 40,000 deaths from ischemic heart 
disease resulting from passive smoking were 
estimated to have occurred annually among 
never-smokers and long-term former smokers 
in the United States during the early 1980s; 
thus, the public health burden attributable to 
environmental tobacco smoke exposure is 
likely to be much greater for heart disease 
than for lung cancer.—George B. Bartley 


*National Institute for Occupational Safety and 
Health, Mailstop R13, 4676 Columbia Pkwy., Cincin- 
nati, OH 45226. 


Do the right thing. Pain relief in infants and 
children. Rogers, M. C.*: N. Engl. J. Med. 
326:55, 1992. 


Pain relief during and following operative 
procedures on infants often is inadequate, usu- 
ally because of concerns about possible anes- 
thesia-related complications. Some investiga- 
tors believe that such fears are unwarranted. 
Surgical outcome has been shown to be affected 
negatively when infants are suboptimally anes- 
thetized; additionally, public opposition to the 
practice has been expressed. In this editorial, 
the author concluded that ’’we are better able to 
tolerate an infant’s pain than to deal with our 
own discomfort and insecurity about the cor- 
rect dose of pain medication to give the infant 

. . it is our responsibility to treat pain in neo- 
nates and infants as effectively as we do in other 
patients.’’—George B. Bartley 


“Johns Hopkins Hospital, Baltimore, MD 21205. 


Physicians and healers. Unwitting partners in 
health care. Murray, R. H.*, and Rubel, A. J.: N. 
Engl. J. Med. 326:61, 1992. 


The authors described the widespread and 
increasingly popular use in contemporary soci- 
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ety of alternative medicine, which they believe 
most physicians regard as being “limited to a 
few of society’s marginal groups or to the pa- 
tients of other doctors.” Several studies were 
cited that have documented that a considerable 
number of patients in every social, economic, 
and educational class seek and use alternative 
care, which the authors categorized into the 
following four groups: (1) those that emphasize 
spiritual or psychological healing, (2) those that 
advocate specific nutritional cures, (3) those 
that use drugs or other biologic mechanisms to 
treat sickness, and (4) those that rely on physi- 
cal manipulation or devices. The advantages 
and disadvantages of alternative medicine were 
outlined and suggestions were given for deal- 
ing with patients who use such treatments. The 
authors proposed that a panel composed of 
representatives of conventional and alternative 
medicine as well as members of the public be 
established with the goal of negotiating a con- 
sensus concerning acceptable standards for di- 
agnosis and treatment.—George B. Bartley 


*Michigan State University, East Lansing, MI 48824. 


Conventional frozen sections in periocular 
basal-cell carcinoma. A review of 236 cases. 
Glatt, H. J., Olson, J. J., and Putterman, A. M.*: 
Ophthalmic Surg. 23:6, 1992. 


The authors reviewed 239 consecutive pa- 
tients with periocular basal-cell carcinoma. 
Three patients with extensive tumors (orbital 
involvement, bone invasion, or diffuse mar- 
gins) were excluded from the study. The lesions 
in the remaining 236 patients were excised with 
frozen-section analysis of the margins, fol- 
lowed by immediate reconstruction once tu- 
mor-free borders had been achieved. Basal-cell 
carcinoma recurred in two patients, one of 
whom had basal-cell nevus syndrome. During a 
mean follow-up period of 56 months (range, 
one month to 202 months), no other recurrenc- 
es were documented in the remaining patients, 
yielding an overall success rate of 99.2%. The 
five-year cure rate in 81 patients was 97.5%. 
Follow-up data in all but 39 patients were 
obtained by communication with referring phy- 
sicians or the patients themselves. Despite this 
limitation, which the authors noted, the au- 
thors concluded that resection of periocular 
basal-cell carcinoma with frozen-section analy- 
sis of the surgical margins yields success rates 


comparable to Mohs micrographic excision.— 
George B. Bartley 


*111 N. Wabash Ave., Suite 1722, Chicago, IL 60602. 


Misdirected visual motion in the peripheral 
visual field. Cormack, R.*, Blake, R., and Hiris, 
E.: Vision Res. 32:73, 1992. 


The authors described a visual illusion in 
which the direction of motion of an object that 
is moving against a textured background may 
be misperceived by as much as 90 degrees. The 
illusion occurred only with peripheral viewing 
of the object and when the actual direction of 
motion was oblique to the orientation of the 
background contours, which may be stationary 
or moving. The direction of motion of objects 
viewed with the fovea was perceived correctly, 
even when the size of the object was altered or 
when the object was spatially filtered. The 
neural basis for the illusion was not deter- 
mined, but the authors speculated that there are 
regional retinal differences in global motion 
processing.—George B. Bartley 


*Department of Psychology, New Mexico Institute of 
Mining and Technology, Soccoro, NM 87801. 


Healing and havoc in the works of T. S. Eliot 
and William Carlos Williams. Schwartz, J. D.*: 
Pharos 54(4):35, 1991. 


In this short essay, the author cited examples 
from the works of two prominent 20th-century 
poets to illustrate his assertion that “to save, or 
even help, involves more than sympathy, more 
than benign feelings, more than knowledge .. . 
all salvations or restorations entail some degree 
of destruction.” When T. S. Eliot wrote in Four 
Quartets, “The wounded surgeon plies the 
steel .. .,” the essayist’s interpretation was that 
“the care giver is himself injured. In this role 
the individual can neither remain apart from 
the misery nor fully comprehend it. He harms 
and cures himself with each remedy.” Similar- 
ly, the works of W. C. Williams, who was a 
practicing physician in New Jersey, contain 
many references to the unique complexity of 
the doctor-patient relationship.—George B. 
Bartley 


*4957 McPherson Ave., Apt. B, St. Louis, MO 63108. 
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Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 11⁄2-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


International Ocular Inflammation Society: 
Second International Symposium on Ocular 
Inflammation—Extra and Intraocular 
Aspects 


The International Ocular Inflammation Soci- 
ety will sponsor the Second International Sym- 
posium on Ocular Inflammation—Extra and 
Intraocular Aspects, Aug. 30-Sept. 3, 1992, in 
Jerusalem, Israel. For further information, write 
D. BenEzra, M.D., Dept. of Ophthalmology, 
Hadassah University Hospital, P.O. Box 12000, 
Jerusalem 91120, Israel; fax 00972-2-434434. 


University of Toronto: 34th Annual 
Departmental Research Meeting and 12th 
Clement McCulloch Lecture 


The Department of Ophthalmology at the 
University of Toronto will hold the 34th Annual 
Departmental Research Meeting and the 12th 
Clement McCulloch Lecture April 30, 1992, at 
the University of Toronto. Patricia Stewart will 
be the guest lecturer. For more information, 
write David Rootman, Dept. of Ophthalmology, 
Toronto General Hospital, Eaton Bldg., 5-311, 
Toronto, Ontario, Canada M5G 2C4; telephone 
(416) 340-4713 or (416) 978-2635. 


American Academy of Ophthalmology: 1992 
Summer Institute 


The American Academy of Ophthalmology’s 
1992 Summer Institute will be held July 29- 
Aug. 2, 1992. For further information, write 
Sarah Samuels, AAO, 665 Beach St., San Fran- 
cisco, CA 94109; telephone (415) 561-8500. 


American Academy of Ophthalmology: 96th 
Annual Meeting 


The 96th Annual Meeting of the American 
Academy of Ophthalmology will be held at the 
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Dallas Convention Center in Dallas, Texas, 
Nov. 8-Nov. 12, 1992. For further information, 
write AAO, Meetings Department, P.O. Box 
7424, San Francisco, CA 94120-7424; tele- 
phone (415) 561-8500. 


Brooke Army Medical Center and San 
Antonio Society of Ophthalmology: 
Medicolegal Issues in Ophthalmology 


The Brooke Army Medical Center Ophthal- 
mology Service and the San Antonio Society of 
Ophthalmology will cosponsor a symposium, 
Medicolegal Issues in Ophthalmology, May 7 
and 8, 1992. For additional information, write 
William C. Lloyd III, M.D., Box 340042, San 
Antonio, TX 78234-0042; telephone (512) 221- 
2020. 


Cornell University and New York Hospital: 
Radiology/Ophthalmology—A Tutorial in 
Scotland and Ireland 


The Department of Radiology of Cornell Uni- 
versity Medical College and New York Hospital 
will sponsor a Tutorial in Scotland and Ireland 
on Radiology/Ophthalmology May 24-29th, 
1992. For additional information, write Julia 
Mala, Dept. of Radiology, CUMC/NYH, 520 E. 
70th St., New York, NY 10021; telephone (212) 
746-2520. 


Humana Hospital of Lexington: Management 
of Retinal Vascular and Macular Disorders 


The Humana Hospital of Lexington will 
sponsor Management of Retinal Vascular and 
Macular Disorders May 16, 1992, in Lexington, 
Kentucky. For more information, write Kay 
Montgomery, Humana _ Hospital-Lexington, 
Center for Advanced Eye Surgery, 500 W. Main 
St., P.O. Box 1438, Louisville, KY 40201-1438; 
telephone (606) 268-3754. 


The Lighthouse: Sharing 
Solutions—Strategies for Successful 
Support Groups for Vision-Impaired Older 
People 


The Lighthouse National Center for Vision 
and Aging will sponsor a conference, Sharing 
Solutions—Strategies for Successful Support 
Groups for Vision-Impaired Older People, June 
5 and 6, 1992, in New York City. For additional 
information, write Bonnie Graham, The Light- 
house Inc., 800 Second Ave., New York, NY 
10017; telephone (800) 334-5497. 
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Long Island Jewish Medical Center and 
North Shore University Hospital: Ocular 
Manifestations of Systemic Disease 


The Departments of Ophthalmology of the 
Long Island Jewish Medical Center and the 
North Shore University Hospital will co-spon- 
sor a course, Ocular Manifestations of Systemic 
Disease, May 20, 1992, in East Elmhurst, New 
York. For additional information, write Ann 
Boehme, Continuing Medical Education, Long 
Island Jewish Medical Center, New Hyde Park, 
NY 11042; telephone (718) 470-8650. 


Manhattan Eye, Ear and Throat Hospital: 
Second Annual Eye Rejuvination Symposium 


The Manhattan Eye, Ear and Throat Hospital 
will hold the Second Annual Eye Rejuvination 
Symposium May 8 and’9, 1992, in New York 
City. For further information, write Francine 
Leinhardt, 210 E. 64th St., New York, NY 
10021; telephone (212) 838-9200 ext. 2776; fax 
(212) 832-9126. 


University of Texas Health Science Center: 
Imaging in Ophthalmology 


The Department of Ophthalmology of the 
University of Texas Health Science Center will 
sponsor Imaging in Ophthalmology June 22- 
27, 1992. For more information, write Continu- 
ing Medical Education, UTHSCSA, 7703 Floyd 
Curl Dr., San Antonio, TX 78284-7980; tele- 
phone (512) 567-8401. 


Wilmer Ophthalmological Institute: Ninth 
Annual Wilmer Nursing Conference 


The Department of Nursing at the Wilmer 
Ophthalmological Institute of the Johns Hop- 
kins Medical Institutions will sponsor the 
Ninth Annual Wilmer Nursing Conference May 
1, 1992, in Baltimore, Maryland. For further 
information, write Victoria Navarro, R.N., Wil- 
mer Nursing Office, Room 504, Johns Hopkins 
Hospital, Baltimore, MD 21205-2195; tele- 
phone (410) 955-5275. 


Wilmer Ophthalmological Institute: Retinal 
Pigment Epithelium in Health and Macular 
Degeneration Symposium 


The Wilmer Ophthalmological Institute of 
the Johns Hopkins Medical Institutes will spon- 
sor Retinal Pigment Epithelium in Health and 
Macular Degeneration, a symposium for clini- 
cians and basic scientists, June 5 and 6, 1992, in 
Baltimore, Maryland. For more information, 
write the Program Coordinator, Johns Hopkins 
Medical Institutions, 720 Rutland Ave., Turner 


20, Baltimore, MD 21205-2195; telephone 
(301) 955-2959. 


Wilmer Ophthalmological Institute: Laser 
Technology and Imaging in Retinal 
Diseases—Current Concepts 


The Wilmer Ophthalmological Institute of 
the Johns Hopkins Medical Institutions will 
sponsor Laser Technology and Imaging in Reti- 
nal Diseases—Current Concepts, May 16, 
1992, at the Institute. For more information, 
write the Office of Continuing Medical Educa- 
tion, Johns Hopkins Medical Institutions, 720 
Rutland Ave., Turner 20, Baltimore, MD 21205- 
2195; telephone (410) 955-2959. 


American Society of Ophthalmic Plastic and 
Reconstructive Surgery: 1992 Officers 


The American Society of Ophthalmic Plastic 
and Reconstructive Surgery has elected the fol- 
lowing officers for 1992: Albert Hornblass, 
president elect; George L. Paris, vice president; 
Michael A. Callahan, executive secretary; 
Gerald J. Harris, treasurer; John N. Harrington, 
secretary of meetings; Perry F. Garber, secre- 
tary of education; John W. Shore, program 
chairman; and Arthur S. Grove, Jr., Advisory 
Board chairman. 


Kansas City Society of Ophthalmology and 
Otolaryngology: 1992 Officers 


The Kansas City Society of Ophthalmology 
and Otolaryngology has elected the following 
officers for 1992: Jacquelyne Holdcraft, presi- 
dent; David E. Braverman, president elect; The- 
odore Lawwill, treasurer; Bradley S. Thedinger, 
secretary; and D. W. Bell, custodian of the 
archives. 


Ophthalmic Laser Surgical Society: 
1992-1993 Officers 


The Ophthalmic Laser Surgical Society has 
elected the following officers for 1992-1993: 
Joseph Walsh, president; Thomas O. Muldoon, 
vice president; Maurice Luntz, program chair- 
man; and Robert Ritch, secretary /treasurer. 


Personal 


Frank W. Newell 


Frank W. Newell, publisher of THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY, was presented 
with the first Vision Foundation Award for 
Outstanding Achievement from the Depart- 
ment of Ophthalmology, University of Minne- 
sota. The award was made April 6, 1992. 
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CERTIFICATE RENEWAL BY 
THE AMERICAN BOARD OF OPHTHALMOLOGY 


PART |: BACKGROUND 


When certification by specialty boards was first introduced, 
the purpose was to identify members of the profession who 
had sufficient education and knowledge that they should be 
equipped to practice the specialty with acceptable 
competence. 


In modern times, the move toward periodic re-credentialling 
is analogous. It is meant to identify members of the 
profession who have continued their education, keeping 
current in information and skills, so that they are still 
equipped to practice competently. 


GUIDING PRINCIPLES 


1. Primary Purpose. The primary purpose of the certificate 
renewal process is to promote optimum delivery of 
competent care by certified members of the ophthalmic 
profession. The process is intended to set a goal that will 
guide all members of the profession as they strive to keep 
up-to-date in knowledge and skills, and to practice 
competently. A less important function is to identify any 
who are severely wanting in professional capabilities or 
behavior and provide incentive and opportunity to 
improve. The Board is not to be viewed as responsible 
for discovering, correcting and disciplining all who are 
unacceptable practitioners. Licensing boards, 
professional societies, quality assurance committees of 
medical care facilities, and the legal system share in this 
responsibility. 


The process is primarily to act as an incentive to all in the 
profession to do the best they can. It is thus not a 
competition in which an arbitrary percentage at the 
bottom of the scale are unrenewed. The goal is that all 
will achieve renewal who are willing and able. It is 
assumed that all who once established a rightful place in 
the profession by virtue of certification should be able to 
achieve the certificate renewal standard comfortably by 
simply maintaining the qualities needed to continue in the 
profession. The exceptions are those who have become 
infirm and are therefore unable to maintain certain 
required qualities, and those who are simply unwilling to 
participate in the process of continued growth in the 
professional capabilities that they once demonstrated. 
Opportunity for remediation rather than exclusion from 
renewal certification is the mechanism for elevating the 
few who have slipped below the standard of their peers. 
Non-renewal is the action designed to remove the rare 
individual who is uncorrectably wanting. 


2. Flexibility by practice. The process is intended to take 
into account that individual practitioners may have 
developed differently in the types of patients they serve, 
diagnostic problems that present to them, and the 


therapeutic methods required by the population they 
serve. The process therefore will contain flexible 
requirements that can be modified to suit the nature of 
individual practices. 


Flexibility by individual preference. Alternate pathways 
or components will also be provided to permit selection 


according to individual preference. For example, 
individual practitioners may have different means for 
maintaining their knowledge, or may have preference 
with regard to how they might like to have their 
continued abilities evaluated. 


Sequential process. It is desirable that the process of 
maintaining intellectual and professional qualities be a 
continual process. It may therefore be appropriate, as 
well as most acceptable, that certificate renewal be 
achieved by an ongoing process. The educational and 
the assessment requirements of the plan would be 
capable of being satisfied over a period of time with 
completed items accumulated until the requirement is 
satisfied, with opportunity to repeat and strive for 
improvement in any element that is not accomplished 
satisfactorily at first. 


Time for remediation. Standards need to be sufficiently 
high that they are meaningful, and thus sometimes 
might not be met on first attempt. For elements that are 
judged unsatisfactory, timely opportunities need to be 
provided for satisfactory performance. This approach is 
intended to make the process both palatable (no 
element of last minute, one time "pass" or "fail") and 
effective in its purpose (bring all up to a certain high 
standard, through additional work as necessary). The 
result should be a higher level for the profession as a 
whole than might have occurred without time-limited 
certificates and the renewal process. This is in fact the 
primary purpose. 


Assess certain ingredients of competence, not 
competence itself. Competence is difficult to define, 
much less evaluate, and judgments may differ 
concerning an acceptable manner of delivering care. It 
is not intended to establish an arbitrary standard of what 
might or might not be judged adequate competence as 
an ophthalmic specialist, or to decide between various 
outlooks on different manners of ethically conducting a 
practice. It is intended only to set standards with 
reference to certain ingredients that are necessary for 
competence. 


Thus the process will expect continued update of 
relevant knowledge and require participation in 
educational experience. t will expect that the 
educational experience has been assimilated and 
document the assimilation by testing. It will expect the 
updated knowledge to be applied in practice. As is 
feasible, it may also assess whether or not the practice 


reflects a caring attitude toward patients and ethical 
behavior appropriate to a profession, or at least ascertain 
a commitment to these goals. 


In the end it is not possible to assure that every certified 
individual is fully competent. The process of renewal 
therefore simply seeks to encourage competence and to 
document that the certified practitioner has exhibited 
some of the verifiable essential ingredients of 
competence. Certificate renewal does not necessarily 
mean that a diplomate has all the ingredients or that he 
or she is indeed fully competent. 


We hope that the process developed from these guiding 
principles will not be feared by the diplomates who face a 
time of renewal, but will be embraced by all members of the 
profession as a means to dedicate themselves to the goal of 
maintaining the highest standards of patient care for a 
lifetime. 


Part Il: REQUIREMENTS 


Certificates issued by the American Board of Ophthalmology 
in 1992 and thereafter will be time-limited, expiring in ten 
years, and are subject to renewal. Although the first 
certificate renewal will not be required until the year 2002, the 
ABO has planned the renewal process. 


ELIGIBILITY 


1. The individual must hold a time-limited certificate issued 
by the American Board of Ophthalmology in 1992 or 
thereafter. Certificate renewal can be achieved before or 
after the expiration date of the time-limited certificate. 
Renewal will be for ten years from the date of completing 
the requirements or ten years from the expiration of the 
previous certificate, whichever is later. [An identical or 
similar process to reaffirm the certification of those with 
lifetime certificates issued before 1992 will be made 
available only if the holder is required by law to be 
recredentialed and the law provides that its 
recredentialing requirement is satisfied by such 
reaffirmation of certification by a specialty Board]. 


2. The applicant must pay an annual assessment to the ABO 
each year after the time-limited certificate was issued, 
with a delinquency fee for each annual assessment not 
paid on time. These annual assessments are applied 
toward the renewal fee due at the time of certificate 
renewal. 


3. The applicant must hold a valid, unrestricted license to 
practice medicine in the United States or Canada in every 
jurisdiction in which the applicant practices medicine, in 
keeping with the American Board of Ophthalmology 
requirements for certification. This valid, unrestricted 
licensure requirement applies to the time at which 
knowledge assessment and review of practice 
requirements are conducted and also to the date on 
which certificate renewal is issued. Loss of valid, 
unrestricted licensure after certification or certificate 
renewal may result in loss of certification. 


4. During the renewal process, the applicant must sign a 
statement affirming commitment to practice in an ethical 
manner. 


EDUCATIONAL REQUIREMENTS 


Although exposure to an educational experience does not 
assure assimilation or utilization of knowledge, a high 
standard of ophthalmic care can not be rendered without an 
ongoing educational experience that is relevant to the 
individual's practice. Therefore it is required that the 
candidate have an average of 50 hours per year of 
ACCME-approved CME credits since the date of time-limited 
certification. At least 60% of the hours must be met from 
among category | CME activity, and the remaining 40% may 
be met by programs composed of category Il or category | 
credits. (These requirements are subject to change based on 
revisions of ACCME classifications.) A listing of the 
educational experience will be required. The educational 
experience should be of a type and content appropriate for 
the practice of the applicant. It should include educational 
programs in general ophthalmology, in any subspecialty 
interest of the applicant, in general medicine, and in ethics 
and humanism. At least 50% of the 500 hours of required 
CME must be obtained in the last five years of the ten-year 
certificate renewal process. 


KNOWLEDGE ASSESSMENT 


As an encouragement to utilize continuing education 
resources of quality, as an encouragement for self study, and 
as a verification of the effectiveness of these educational 
endeavors, an evaluation of knowledge is required. This 
requirement can be satisfied by any one of four methods: 


1. Certificate Renewal Written Examination: The 
examination is directed toward clinically relevant new 
information disseminated in clinical journals and 
educational media during the preceding decade. The 
examination will consist of several parts: a general 
examination required of all candidates choosing this 
pathway and a spectrum of modules dealing with 
different categories of disease from which the candidate 
will select a specified number most relevant to his or her 
practice. The general and modular tests will each be 
offered annually. They will be multiple choice questions 
in an “open book" test mailed to the candidate, to be 
returned within a specified time. The candidate can take 
some or all of the required sub-tests in any year during 
the five years prior to the date of certificate renewal. The 
general and modular tests may be taken annually as 
often as may be needed, until the required general 
examination and the required number of modular tests 
are passed. Or, 


2. Certificate Renewal Oral Examination: This will consist 
of Patient Management Problems (PMP), some dealing 
with common general ophthalmic topics and others 
selected to coincide with the nature of the candidate's 
practice. Emphasis will be on management of patients, 
including utilization of advances in medical knowledge 
within the preceding decade. Or, 


3. Combined Chart Stimulated Recall (CSR) and PMP 


Examination: From patient charts submitted by the 
candidate, cases will be selected to be the basis of an 
oral examination reviewing the diagnosis and 
management of these patients, including the reasoning 
behind the diagnosis and differential diagnosis as well as 
alternative treatments. The examination will be 
supplemented by hypothetical Patient Management 
Problems relating to general ophthalmic topics and 
chosen according to the nature of the individual's 
practice. The combined CSR/PMP examination thus 
resembles the pure PMP examination except that actual 
cases of the candidate substitute for some of the 
hypothetical cases that constitute the pure PMP 
examination. Or, 


4. The Oral Examination currently being used for candidates 
undergoing initial certification. 





To satisfy this requirement, the applicant must satisfactorily 
pass any one of these four examination methods during the 
five years preceding the date of certificate renewal. If a 
candidate fails in any one of the four pathways, the 
examination may be repeated as often as required, or a 
different option may be selected. 


REVIEW OF PRACTICE 





Practice Review can be satisfied by one of two methods: 


1. The Chart Stimulated Recall (CSR) Examination of 
knowledge will simultaneously satisfy the requirement for 
review of practice. 


2. Those not taking the CSR oral examination will be asked 
to complete scan sheets from representative office 
records with regard to such questions as whether or not 
the exact visual disability (symptom) of a cataract patient 
is recorded, whether or not ophthalmoscopy was 
performed postoperatively, etc. This information will be 
used not only to judge the individual applicant, but 
importantly also to document the frequency of certain 
practice habits within the profession generally. This 
survey will form the basis for discussion and education 
within the profession. 


The ABO may make office site visits to a limited number of 
candidates to verify the validity of the CSR examination and 
scan sheets method. 


IDENTIFICATION OF PRACTICE-TYPE 





No sooner than five years before the date of certificate 
renewal, just preceding the time when the applicant 
undertakes to complete the knowledge assessment and 
review of practice requirements, the candidate will complete 
an application form that includes identification of categories 
of patients that are seen in the applicant's practice 
commonly, are seen only occasionally, or are seen rarely (if 
ever). This information will help the applicant select modules 
to attempt in the Written Certificate Renewal Examination or 
will help the ABO select PMP modules for an oral 
examination relevant to the practice of the individual. 
Additionally, the applicant will submit representative patient 
records (with patient identification masked for confidentiality) 


from which will be selected cases for the CSR examination 
or review by scan sheets. 


Certain categories of clinical problems are thus excluded 
from assessment by virtue of being seen infrequently by the 
individual candidate. However, the renewal certificate will not 
indicate a limitation of the scope of certification by virtue of 
the fact that certain disease categories were excluded. 
Neither will the certificate indicate subspecialization by virtue 
of a limited type of practice. The renewal certificate for all 
successful applicants will be identical, and the 
characterization of practice in the application is only for the 
purpose of guiding the mechanism for certificate renewal. 


SYNOPSIS OF CERTIFICATE RENEWAL 





Along with eligibility requirements, completion of 
requirements in each of four areas: 


1. Licensure: A candidate must possess and maintain a 
valid and unrestricted license to participate in the 
renewal process. During periods of discontinuity of 
unrestricted licensure, no participation in knowledge 
assessment or practice review is permitted or credited. 


2. Continuing Medical Education (CME): An average of 50 
ACCME approved credit hours per year relevant to the 


Diplomate's practice is required: Minimum of 60% in 
Category |. Minimum of 50% of the 500 hours achieved 
in the 5 years prior to the renewal date. 


3. Knowledge Assessment: Any one of the following four 
methods satisfies this requirement: Certificate renewal 
written examination ("take home"); certificate renewal 
patient management problem (PMP) oral examination; 
certificate renewal chart stimulated review (CSR) oral 
examination combined with an abbreviated PMP 
examination; certification oral examination. 


4. Practice Assessment: One of the following required: 


Office record scan/review; chart stimulated review oral 
examination. 


Licensure + CME + one of these 4 alternatives: 


Certificate renewal written exam + office record 
scan/(or) 


Certificate renewal PMP oral exam + office record 


scan/(or) 


Certificate renewal CSR oral exam (includes 
PMP)/(or) 


Certifying oral exam + office record scan 





ll ke 


Seconds Are N 
l TE Hours When 1 . 

f You Need to Access \ 
h 10 — Medical 2 


Q the Grateful Med software of the NLM 


If you need quick and easy access to the most up-to-date Information.on health care 
services, medical research, toxic and chemical substances, cancer, AIDS, Omeiher 
health care issues, you need GRATEFUL MED. a 
Developed by the National Library of Medicine, the world's largest medical library, 

the GRATEFUL MED software package assists the user in finding the most current 


literature available through the use of on-line computer databases. All you need is f 


















Pie 


a personal computer (IBM or Macintosh) and an access code from the NLM, and 
you have immediate access to a vast field of important medical information. Around- 
the-clock availability ensures that you have this information when you need it. 
Good medicine for your information needs 

For complete medical information around the clock... 


sas =e oe 
a -e á- eS oe = 
pS SS ESS eS 
= SS eee ee oS oe 
NATIONAL LIBRARY 
OF MEDICINE 








a 
For further information about the NLM's Grateful [_] Please send me more information about the NLM’s Grateful Med software package 
Med Software Service, just fill out this coupon. [_] Please send me more information about the Friends of the National Library of Medicine 
Clip and mail to: 
os Name 
The National Library of Medicine a ia ea aaa i i a i 
Public Information Office Title 
Bethesda, Maryland 20894 ee i a i 
Address 
Cit State ZIP 


Telephone No. 
Merek Development of this public service 
Company message made possible by a grant from 
Foundation The Merck Comnanv Foundation | saw this ad in 


Vol. 113, No. 4 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the Instruc- 
tions to Authors published periodically in each 
volume, or write to Editorial assistant, American 
Journal of Ophthalmology, Suite 1415, 435 N. 
Michigan Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters about original 
observations in clinical and basic ophthalmology. 

Authors are advised promptly of receipt of their 
papers. Within 45 days thereafter they are advised 
of acceptance, rejection, or the need for revision. 


Disclosure and Copyright Transfer 


At the time of submission, a signed copy of the 
disclosure statement and copyright transfer pub- 
lished in THE JOURNAL each month must be includ- 
ed with the manuscript. No article or letter will be 
reviewed until this disclosure statement and copy- 
right transfer, signed by each author in the order 
that each name appears on the title page, has been 
received. The transfer must also list the home 
address of each author and the telephone number 
of the corresponding author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If the data were pre- 
sented at a scientific meeting, the place, date of 
presentation, and auspices of the meeting should 
be stated on the title page. 


Mechanical Preparation of the 
Typescript 


The manuscript should be prepared in the style 
used by THE JOURNAL. Use 8%2 X 11-inch heavy, 
white paper with a 1%-inch margin on all four 
sides. Paragraphs should be indented at least 
one-half inch. Use black, clearly legible type. Use 
letter-quality, not dot matrix, printing. Use block, 
not cursive type. (Use nothing smaller than 12 
pitch or 11 point type.) Everything must be dou- 
ble-spaced. Do not type anything in all capitals. 
Do not use acronyms or abbreviations, except for 
standard measurements. Do not use vertical lines 
or underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a num- 
ber, first author’s name, and an abbreviated title. 

Submit an original and at least two duplicate 
copies of both the typescript and illustrations. 
Xerographic copies of the typescript are preferred 


to carbon copies. The manuscript should be ar- 
ranged in the following order: title page; summa- 
ry; text; references; legends; and tables. Each 
section should begin on a separate sheet. 


Title Page 


The title page is page 1. It should contain the 
title, a brief heading (no more than 60 characters 
and spaces) in the upper right hand corner, and 
each author’s name with the highest academic 
degree. The department and institution where the 
study was performed should be indicated. Spon- 
soring organizations and grant support are ac- 
knowledged on the title page. The name and 
mailing address of the author to whom requests 
for reprints should be directed must be indicated. 


Summary 


Each paper must have a summary that specifical- 
ly condenses the content of the paper in 150 words 
or less. The summary must be written so that the 
message of the paper can be understood indepen- 
dently. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 


The corresponding author is responsible for 
complete and accurate references, including prop- 
er capitalization and accent marks used in for- 
eign-language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic re- 
views are not acceptable. The names of all authors 
must be included; THE JOURNAL does not use the 
term et al. Index Medicus abbreviations are used. 
Personal communications and references to stud- 
ies in progress or not yet accepted for publication 
must be incorporated into the text without refer- 
ence numbers. 


Illustrations 


Graphs, diagrams, and line drawings must be 
prepared by a professional artist using India ink. 
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They must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow indi- 
cating the top, and the first author’s name should 
be included on a label on the back. 

Each illustration must have a legend that de- 
scribes the significance of what is shown. Legends 
should be typed consecutively on a page (separate 
from the illustrations themselves); the legend or 
illustration number should never be incorporated 
into the illustration. Legends should be typed in 
the form used by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the same 
size or larger than the intended reproductions. 
Illustration widths in THE JOURNAL are 3 inches for 
one column and 6% inches for two columns. 

Visual field charts used in THE JOURNAL will be 
supplied to authors without charge upon request. 
Write to the Editorial Assistant. 


Color 


Authors must contribute $500 per page toward 
the cost of color illustrations. Color transparen- 
cies, professional color prints, and a layout indi- 
cating the proposed distribution of the illustra- 
tions together with their legends must be 
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An agent to reverse the 
diagnostic mydriasis induced by 
phenylephrine and tropicamide 


Significantly reduces the time your patients 
must wait for restoration of premydriatic 
pupillary diameter | 
= Many patients return to premydriatic pupillary 
diameter after just 30 minutes’ 











Rapidly 
reverses the 
effects of 

phenylephrine 
and tropicamide” 





Increases patient convenience 
= Reduces blurry vision and glare while partially increasing 

accommodative amplitude. Patients may experience difficulty in dark adaptation; 
exercise caution while driving and in poor illumination. 


Dosage 
2 drops into each eye followed 5 minutes later by 2 additional drops in each eye. 
Dapiprazole should not be used in the same patient more frequently than once per week. 
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TO AN OCULAR EXAMINATION” Storz 


OPHTHALMICS INC. 





Please see following page for references and full Prescribing Information. 
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THE NEW CONCLUSION 
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REV-EYES™ 

(reev-eyes) 

dapiprazole hydrochloride 
Ophthalmic Eyedrops, 0.5%—Sterile 


DESCRIPTION 

For ophthalmic use only. 

REV-EYES is an alpha-adrenergic blocking agent. 

Dapiprazole hydrochloride is 5,6,7,8-tetrahydro-3-[2-(4-o.tolyl- 
1-piperazinyl)ethyl]-s-triazolo[4,3-a] pyridine hydrochloride. 
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ppidezole hydrochloride has the empirical formula CigH27Ns HCI 
and a nglecular Weight of 361.93. 

Dapiprazete Jwydfochloride is a sterile, white, lyophilized powder solu- 
ble in water. 

REV-EYES Eyedrops is a clear, colorless, slightly viscous solution for 
topical application. Each mL (when reconstituted as directed) contains 
5 mg of dapiprazole hydrochloride as the active ingredient. 

The reconstituted solution has a pH of approximately 6.6 and an 
osmolarity of approximately 415 mOsm. 

The inactive ingredients include: Mannitol (2%), Sodium Chloride, 
Hydroxypropyl Methylcellulose (0.4%), Edetate Sodium (0.01%), 
Sodium Phosphate Dibasic, Sodium Phosphate Monobasic, Water for 
Injection, and Benzalkonium Chloride (0.01 %) as a preservative. 

REV-EYES Eyedrops, 0.5% is supplied in a kit consisting of one vial of 
dapiprazole hydrochloride (25 mg), one vial of diluent (56 mL) and one 
dropper for dispensing. 


CLINICAL PHARMACOLOGY 

Dapiprazole acts through blocking the alpha-adrenergic receptors in 
smooth muscle. Dapiprazole produces miosis through an effect on the 
dilator muscle of the iris. 

Dapiprazole does not have any significant activity on ciliary muscle 
contraction and therefore does not induce a significant change in the 
anterior chamber depth or the thickness of the lens. 

Dapiprazole has demonstrated safe and rapid reversal of mydriasis 
produced by phenylephrine and to a lesser degree tropicamide. In 
patients with decreased accommodative amplitude due to treatment 
with tropicamide the miotic effect of dapiprazole may partially increase 
the accommodative amplitude. 

Eye color affects the rate of pupillary constriction. In individuals with 
brown irides, the rate of pupillary constriction may be slightly slower 
than in individuals with blue or green irides. Eye color does not appear 
to affect the final pupil size. 

Dapiprazole does not significantly alter intraocular pressure In 
normotensive or in eyes with elevated intraocular pressure. 


INDICATIONS AND USAGE 

Dapiprazole is indicated in the treatment of iatrogenically induced 
mydriasis produced by adrenergic (phenylephrine) or parasympa- 
tholytic (tropicamide) agents. Dapiprazole is not indicated for the reduc- 
tion of intraocular pressure or in the treatment of open angle glaucoma. 


CONTRAINDICATIONS 
Miotics are contraindicated where constriction is undesirable; such 


as acute iritis, and in those subjects showing hypersensitivity to any 
component of this preparation. 


WARNING 

For Topical Ophthalmic Use Only. NOT FOR INJECTION. Do not 
touch the dropper up to lids or any surface, as this may contaminate the 
solution. Dapiprazole should not be used in the same patient more 
frequently than once a week. 


PRECAUTIONS 
Information to patients: Miosis may cause difficulty in dark adapta- 
tion and may reduce the field of vision. Patients should exercise caution 
when involved in night driving or other activities in poor illumination. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Dapiprazole 
has been shown to significantly increase the incidence of liver tumors 
in rats after continuous dietary administration for 104 weeks. This 
effect was found only in male rats treated with the highest dose admin- 
istered in the study, i.e., 300 mg/kg/day, (80,000 times the human 
dose) and was not observed in male and female rats at doses of 30 and 
100 mg/kg/day and female rats at doses of 300 mg/kg/day. 

Negative results have been reported on the mutagenicity and impair- 
ment of fertility studies with dapiprazole. 
Pregnancy: Pregnancy Category B: Reproduction studies have been 
performed in rats and rabbits at doses up to 128,000 (rat) and 27,000 
(rabbit) times the human ophthalmic dose and revealed no evidence of 
impaired fertility or harm to the fetus due to dapiprazole. There are, 
however, no adequate and well-controlled studies in pregnant women. 
Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if 
clearly needed. 
Nursing mothers: It is not known whether this drug is excreted in 
human milk. Because many drugs are excreted in human milk, caution 
should be exercised when dapiprazole is administered to a nursing 
woman. 
Pediatric use: Safety and effectiveness in children has not been 
established. 


ADVERSE REACTIONS 

In controlled studies the most frequent reaction to dapiprazole was 
conjunctival injection lasting 20 minutes in over 80% of patients. Burn- 
ing on instillation of dapiprazole was reported in approximately half of 
all patients. Reactions occurring in 10% to 40% of patients included 
ptosis, lid erythema, lid edema, chemosis, itching, punctate keratitis, 
corneal edema, browache, photophobia and headaches. Other reac- 
tions reported less frequently included dryness of eyes, tearing and 
blurring of vision. 


DOSAGE AND ADMINISTRATION 
Two drops followed 5 minutes later by an additional 2 drops applied 
topically to the conjunctiva of each eye should be administered after 
the ophthalmic examination to reverse the diagnostic mydriasis. 
Dapiprazole should not be used in the same patient more frequently 
than once per week. 
Directions for Preparing Eyedrops: 
1. Use aseptic technique. 
2. Tear off aluminum seals, remove and discard rubber plugs from both 
drug and diluent vials. 
3. Pour diluent into drug vial. 
4. Remove dropper assembly from its sterile wrapping and attach to 
the drug vial. 
5. Shake container for several minutes to ensure mixing. 
Storage and Stability of Eyedrops: Once the eyedrops have 
been reconstituted they may be stored at room temperature 15°-30°C 
(59°-86°F) for 21 days. Discard any solution that is not clear and 
colorless. 


HOW SUPPLIED 

REV-EYES™ dapiprazole hydrochloride Eyedrops, 0.5% 

NDC 57706-761-62 g 

Each package contains REV-EYES™ (25 mg), diluent (5 mL) and drop- 
per for dispensing. 

Patented U.S. Patent No. 4,252,721 

Caution: Federal (USA) law prohibits dispensing without prescription. 


Manufactured by 
Abbott Laboratories 
North Chicago, IL 60064 
For 
Angelini Pharmaceuticals Inc. 
River Edge, NJ 07661 
Marketed by 
Storz Ophthalmics, Inc./Lederle Laboratories Division 
American Cyanamid Company 
Pearl River, NY 10965 
Rev. 1/91 
01-2508-R1 


IRIS Medical diode lasers operate 
wherever your needs take you. 





IRIS Medical offers complete photocoagulation 
treatment capability wherever you need to go— 
between offices, to the hospital operating room, the 
surgicenter, even to the patient's bedside. 


No other ophthalmic laser can claim such ease Maximum treatment flexibility with power from 100 milliWatts to 
of portability. The solid state OcuLight® SLx 3.0 Watts and duration from 50 milliseconds to 9 seconds. 
weighs just 12 pounds, requires no external air or e Laser Indirect Ophthalmoscope: Superior optics and 
water cooling, and needs only standard wall power. bright illumination allow you to treat problems in the 

The IRIS system can perform all of the proce- far periphery of the eye. 
dures currently performed by an argon or krypton e Slit Lamp Adapters: Zeiss and Haag-Streit slit lamp 
laser. The full 3.0 Watts capability of the OcuLight adapters are available to help you perform PRP and 
SLx ensures you won't be power limited. And with trabeculoplasties. 


our proprietary low cone angle system, laser 
tissue uptake is comparable to that of an 
argon laser. 

We have compatible delivery 
systems to meet the needs of a 
multi-disciplined practice: 


e EndoProbes®: A complete line of endophotoco- 
agulation probes is available. 

/ Call us today for clinical articles or a free 

demonstration: 1-800-388-4747. 





IRIS Medical Instruments, Inc. 
340 Pioneer Way 
Mountain View, CA 94041 


© IRIS Medical Instruments 1992 415-962-8100 
OcuLight and EndoProbe are registered 


trademarks of IRIS Medical Instruments, Inc. 





The eyes 
can be 
windows 
to alot 
more than 
the soul. 


Some of the most poetic 
passages throughout history 
have been written about 
the eyes. 

But this isn’t one of them. 


Ocular beta blockers can 
affect more than the eyes. 


Unfortunate, but true. 
Minutes after a single dose of 
an ocular beta blocker, the 
drug is detectable in the 
plasma of most individuals.’ 

That's important when you 
consider that most glaucoma 
patients are elderly. With age 
comes a normal decline in 
physiologic function and 
increased susceptibility to 
systemic disease.” And 
concomitant systemic 
medication increases the 
likelihood of adverse drug 
reactions.” 
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With BETOPTIC®S (bet 
HCl) you can expect lon 
term maintenance of IOF 
reduction.* A superior pt 
nary safety profile.” Min 
cardiovascular effects.° / 
very low incidence of req 
systemic side effects, inc 
ing CNS effects.” 

Doesn't it make sense 
consider BETOPTICS wi 
treating the elderly glau 
patient? 





TIC’ S Sterile Ophthalmic Suspension has 
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TIC S Suspension for potential additive effect on 
systemic effects of beta blockade. Exercise cau- 
patients receiving catecholamine-depleting drugs 
; reserpine and adrenergic psychotropic on 
‘OPTIC S Suspension has been well tolerated in a 
y of patients. Discomfort of short duration upon 
ion may be experienced. Systemic reactions have 
‘ported rarely and a complete listing appears in 
scribing information. 


References: 


f; 


Do 


CA 


n A 


6. 


Givens KT, Lee DA. Topical beta blockers for 
glaucoma: what clinicians should know. Geriatric 
Medicine Today. 1989;8:105-113. 


. Feigenbaum LZ. Geriatric medicine and the elderly 


patient. In: Schroeder SA, Krupp MA, Tierney LM, 
eds. Current Medical Diagnosis and Treatment 
1988. Norwalk, Conn: Appleton & Lange; 
1988:17-26, 


. Conrad KA, Bressler R. Drugs and advanced age. 


In: Modell W, ed. Drugs of Choice, 1984-1985. 
St Louis, Mo: CV Mosby Co;1984:21-40. 


. Data on file, Alcon Laboratories, Inc. 
. Schoene RB, et al. Effects of topical betaxolol, 


timolol and placebo on pulmonary function in 
asthmatic bronchitis. Am / Ophthalmol. 
1984;97:86-92. 

Atkins JM, et al. Cardiovascular effects of topical 
beta blockers during exercise. Am J Ophthalmol. 
1985;99:173-175. 


“Beta-1 selectivity is not absolute. 


A MN 
arp et 


S is for Stren 
Suspension Technology 


` 


N 


ees U) ! Sterile Ophthalmic 
JIUI T TUI) Suspension, 0.25% 


h of 


(petax 


Please see brief summary of prescribing information adjacent to this advertisement. 
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BETOPTIC® S (betaxoio! HCI) 0.25% as base Sterile Ophthalmic Suspension 


DESCRIPTION: BETOPTIC S Ophthalmic Suspension 0.25% contains betaxolol hydrochloride, a 
Cardio-selective beta-adrenergic receptor blocking agent, in a sterile resin suspension formulation. 
INDICATIONS AND USAGE: BETOPTIC S Ophthalmic Suspension 0.25% has been shown to be 
effective in lowering intraocular pressure and may be used in patients with chronic open-angle 
glaucoma and ocular hypertension. It may be used alone or in combination with other intraocular 
pressure lowering medications. 

CONTRAINDICATIONS: Hypersensitivity to any component of this product. BETOPTIC S Ophthalmic 
Suspension 0.25% is contraindicated in patients with sinus bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, or patients with overt cardiac failure. 

WARNING: Topically applied beta-adrenergic blocking agents may be absorbed systemically. The 
same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with 
cardiac failure, have been reported with topical application of beta-adrenergic blocking agents. 
BETOPTIC S Ophthalmic Suspension 0.25% has been shown to have a minor effect on heart rate and 
blood pressure in clinical studies. Caution should be used in treating patients with a history of cardiac 
failure or heart block. Treatment with BETOPTIC S Ophthalmic Suspension 0.25% should be 
discontinued at the first signs of cardiac failure. 

PRECAUTIONS: General: Diabetes Mellitus. Beta-adrenergic blocking agents should be administered 
with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those 
with labile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor 
blocking agents may mask the signs and symptoms of acute hypoglycemia. Thyrotoxicosis. Beta- 
adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of hyperthyroidism. 
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt 
withdrawal of beta-adrenergic blocking agents, which might precipitate a thyroid storm. 
Muscle Weakness. Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptosis and generalized weakness). 
Major Surgery. Consideration should be given to the gradual withdrawal of beta-adrenergic blocking 
agents prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. Pulmonary. Caution should be exercised in the 
treatment of glaucoma patients with excessive restriction of pulmonary function. There have been 
reports of asthmatic attacks and pulmonary distress during betaxolol treatment. Although 
rechallenges of some such patients with ophthalmic betaxolol has not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in patients sensitive to beta blockers 
cannot be ruled out. Drug Interactions: Patients who are receiving a beta-adrenergic blocking agent 
orally and BETOPTIC S Ophthalmic Suspension 0.25% should be observed for a potential additive 
effect either on the intraocular pressure or on the known systemic effects of beta blockade. Close 
Observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or bradycardia. Betaxolol is an adrenergic blocking agent; therefore, 
Caution should be exercised in patients using concomitant adrenergic psychotropic drugs. Ocular: In 
patients with angle-closure glaucoma, the immediate treatment objective is to reopen the angle by 
constriction of the pupil with a miotic agent. Betaxolol has little or no effect on the pupil. When 
BETOPTIC S Ophthalmic Suspension 0.25% is used to reduce elevated intraocular pressure in angle- 
Closure glaucoma, it should be used with a miotic and not alone. Carcinogenesis, Mutagenesis, 
impairment of Fertility: Lifetime studies with betaxolol HCI have been completed in mice at oral 
doses of 6, 20 or 60 mg/kg/day and in rats at 3, 12 or 48 mg/kg/day; betaxolol HCI demonstrated no 
carcinogenic effect. Higher dose levels were not tested. In a variety of in vitro and in vivo bacterial and 
mammalian cell assays, betaxolol HCI was nonmutagenic. Pregnancy: Pregnancy Category C. 
Reproduction, teratology, and peri- and postnatal studies have been conducted with orally 
administered betaxolol HCI in rats and rabbits. There was evidence of drug related postimplantation 
loss in rabbits and rats at dose levels above 12 mg/kg and 128 mg/kg, respectively. Betaxolol HCI was 
not shown to be teratogenic, however, and there were no other adverse effects on reproduction at 
subtoxic dose levels. There are no adequate and well-controlled studies in pregnant women. 
BETOPTIC S should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: It is not known whether betaxolol HCI is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when BETOPTIC S Ophthalmic 
Suspension 0.25% is administered to nursing women. Pediatric Use: Safety and effectiveness in 
children have not been established. 

ADVERSE REACTIONS: Ocular: In clinical trials, the most frequent event associated with the use of 
BETOPTIC S Ophthalmic Suspension 0.25% has been transient ocular discomfort. The following other 
conditions have been reported in small numbers of patients: blurred vision, corneal punctate keratitis, 
foreign body sensation, photophobia, tearing, itching, dryness of eyes, erythema, inflammation, 
discharge, ocular pain, decreased visual acuity and crusty lashes. Additional medical events reported 
with other formulations of betaxolol include allergic reactions, decreased corneal sensitivity, edema 
and anisocoria. Systemic: Systemic reactions following administration of BETOPTIC S Ophthalmic 
Suspension 0.25% or BETOPTIC Ophthalmic Solution 0.5% have been rarely reported. These include: 
Cardiovascular: Bradycardia, heart block and congestive failure. Pulmonary: Pulmonary distress 
characterized by dyspnea, bronchospasm, thickened bronchial secretions, asthma and respiratory 
failure. Central Nervous System: Insomnia, dizziness, vertigo, headaches, depression, and lethargy. 
Other: Hives, toxic epidermal necrolysis, hair loss, and glossitis. 

OVERDOSAGE: No information is available on overdosage of humans. The oral LD50 of the drug 
ranged from 350-920 mg/kg in mice and 860-1050 mg/kg in rats. The symptoms which might be 
expected with an overdose of a systemically administered beta-1-adrenergic receptor blocking agent 
are bradycardia, hypotension and acute cardiac failure. A topical overdose of BETOPTIC S Ophthalmic 
Suspension 0.25% may be flushed from the eye(s) with warm tap water. 

CAUTION: Federal (USA) Law Prohibits Dispensing Without a Prescription. 

U.S. Patent Nos. 4,252,984; 4,311,708; 4,342,783:4,911,920. 
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PROFENAL® 1% (Suprofen) Sterile Ophthalmic Solution 


DESCRIPTION: PROFENAL*(suprofen} 1% ophthalmic solution is a topical nonsteroidal anti- 
inflammatory product for ophthalmic use. Suprofen chemically is ot-methyl-4-(2-thienylcarbonyl) 
benzeneacetic acid, with an empirical formula of C:4H,203S, and a molecular weight of 260.3 
The chemical structure of suprofen is: 
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i H 
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PROFENAL Sterile Ophthalmic Solution contains suprofen 1.0% (10 mg/mL), thimerosal 0.005% 
(0.05 mg/mL), caffeine 2% (20 mg/mL), edetate disodium, dibasic sodium phosphate, monobasic 
sodium phosphate, sodium chloride, sodium hydroxide and/or hydrochloric acid (to adjust pH to 
7.4), and purified water DM-00 


CLINICAL PHARMACOLOGY: Suprofen is one of a series of phenylalkanoic acids that have 
shown analgesic, antipyretic, and anti-inflammatory activity in animal inflammatory diseases. Its 
mechanism of action is believed to be through inhibition of the cyclo-oxygenase enzyme that is 
essential in the biosynthesis of prostaglandins 


Prostaglandins have been shown in many animal models to be mediators of certain kinds of 
intraocular inflammation. In studies performed on animal eyes, prostaglandins have been shown 
to produce disruption of the blood-aqueous humor barrier, vasodilatation, increased vascular 
permeability, leukocytosis, and increased intraocular pressure. 


Prostaglandins appear to play a role in the miotic response produced during ocular surgery by 
constricting the iris sphincter independently of cholinergic mechanisms. In clinical studies, 
PROFENAL has been shown to inhibit the miosis induced during the course of cataract surgery 
PROFENAL could possibly interfere with the miotic effect of intraoperatively administered 
acetylcholine chloride 


Results from clinical studies indicate that PROFENAL Ophthalmic Solution has no significant 
effect on intraocular pressure. 


There are no data available on the systemic absorption of ocularly applied suprofen. The oral 
dose of suprofen is 200 mg every four to six hours. If PROFENAL 1% Ophthalmic Solution is 
applied as two drops (1 mg suprofen) to one eye five times on the day prior to surgery and three 
times on the day of surgery, the total applied dose over the two days would be about 25 times 
less than a single 200 mg oral dose 


INDICATIONS AND USAGE: PROFENAL Ophthalmic Solution is indicated for inhibition of 
intraoperative miosis 


CONTRAINDICATIONS: PROFENAL is contraindicated in epithelial herpes simplex keratitis 
(dendritic keratitis) and in individuals hypersensitive to any component of the medication 


WARNINGS: The potential exists for cross sensitivity to acetylsalicylic acid and other 
nonsteroidal anti-inflammatory drugs. Therefore, caution should be used when treating 
individuals who have previously exhibited sensitivities to these drugs 


With nonsteroidal anti-inflammatory drugs, the potential exists for increased bleeding time due to 
interference with thrombocyte aggregation. There have been reports that ocularly applied 
nonsteroidal anti-inflammatory drugs may cause increased bleeding tendency of ocular tissues in 
conjunction with ocular surgery 


PRECAUTIONS: 


General. Use of oral suprofen has been associated with a syndrome of acute flank pain and 
generally reversible renal insufficiency, which may present as acute uric acid nephropathy. This 
syndrome occurs in approximately one in 3500 patients and has been reported with as few as one 
to two doses of a 200 mg capsule. If PROFENAL 1% Ophthalmic Solution is applied as two drops 
(1 mg suprofen) to one eye five times an the day prior to surgery and three times on the day of 
surgery, the total applied dose over the two days would be about 25 times less than a single 200 
mq oral dose 


Ocular. Patients with histories of herpes simplex keratitis should be monitored closely 
PROFENAL is contraindicated in patients with active herpes simplex keratitis 


The possibility of increased ocular bleeding during surgery associated with nonsteroidal anti- 
inflammatory drugs should be considered 


Carcinogenesis, Mutagenesis, Impairment of Fertility. In an 18-month study in mice, an 
increased incidence of benign hepatomas occurred in females at a dose of 40 mg/kg/day. Male 
mice, treated at doses of 2, 5, 10, and 40 mg/kg/day, also had an increased incidence of 
hepatomas when compared to control animals. No evidence of carcinogenicity was found in long 
term studies in doses as high as 40 mg/kg/day in the rat and mouse. Based on a battery of 
mutagenicity tests ( Ames, micronucleus, and dominant lethal), suprofen does not appear to have 
mutagenic potential. Reproductive studies in rats at a dose of up to 40 mg/kg/day revealed no 
impairment of fertility and only slight reductions of fertility at doses of 80 mg/kg/day. However, 
testicular atrophy/hypoplasia was observed in a six-month dog study (at 80 mg/kg/day) and a 12- 
month rat study (at 40 mg/kg/day) 


Pregnancy Category C. Reproductive studies have been performed in rabbits at doses up to 
200 mg/kg/day and in rats at doses up to 80 mg/kg/day. In rats, doses of 40 mg/kg/day and 
above, and in rabbits, doses of 80 mg/kg/day and above, resulted in an increased incidence of 
fetal resorption associated with maternal toxicity. There was an increase in stillbirths and a 
decrease in postnatal survival in pregnant rats treated with suprofen at 2.5 mg/kg/day and above 
An increased incidence of delayed parturition occurred in rats. As there are no adequate and 
well-controlled studies in pregnant women, this drug should be used during pregnancy only if the 
potential benefit justifies the potential risk to the fetus. Because of the known effect of 
nonsteroidal anti-inflammatory drugs on the fetal cardiovascular system (closure of ductus 
artenosus), use during late pregnancy should be avoided 


Nursing Mothers. Suprofen is excreted in human milk after a single oral dose. Based on 
measurements of plasma and milk levels in women taking oral suprofen, the milk concentration is 
about 1% of the plasma level. Because systernic absorption may occur from topical ocular 
administration, a decision should be considered to discontinue nursing while receiving 
PROFENAL.* since the safety of suprofen in human neonates has not been established 
Pediatric Use. Safety and effectiveness in children have not been established 
Drug Interactions. Clinical studies with acetylcholine chloride revealed no interference, and 
there is no known pharmacological basis for such an interaction. However, with other topical 
nonsteroidal anti-inflammatory products, there have been reports that acetyicholine chloride and 
carbachol have been ineffective when used in patients treated with these agents 
Interaction of PROFENAL with other topical ophthalmic medications has not been fully 
investigated 
ADVERSE REACTIONS: 
Ocular—The most frequent adverse reactions reported are burning and stinging of short 
duration. Instances of discomfort, itching, and redness have been reported. Other reactions 
occurring in less than 0.5% of patients include allergy, iritis, pain, chemosis, photophobia, 
irritation, and punctate epithelial staining 
Systemic—Systemic reactions related to therapy were not reported in the clinical studied. It is 
known that some systemic absorption does occur with ocularly applied drugs, and that 
nonsteroidal anti-inflammatory drugs have been shown to increase bleeding time by interference 
with thrombocyte aggregation. It is recommended that PROFENAL be used with caution in 
patients with bleeding tendencies and those taking anticoagulants 
OVERDOSAGE: Overdosage will not ordinarily cause acute problems. If accidently ingested, 
drink fluids to dilute 
DOSAGE AND ADMINISTRATION: On the day of surgery, instill two drops into the 
conjunctival sac at three, two, and one hour prior to surgery. Two drops may be instilled into the 
conjunctival sac every four hours, while awake, the day preceding surgery 
HOW SUPPLIED: Sterile ophthalmic solution, 2.5 mL in plastic DROP-TAINER® dispensers 

2.5 mL NDC 0065-0348-25 


STORAGE: Store at room temperature 
CAUTION: Federal (USA) law prohibits dispensing without prescription 
US Patent Nos. 4,035,376; 4,559,343 
Alcon 
SURGICAL 
Fort Worth, Texas 76134 USA 


Printed in USA 
342980 Revised: February 1990 
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during cataract surgery—frus- 
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do something about this problem by 
using PROFENAL? ophthalmic solu- 
tion—an NSAID from ALCON.® 

PROFENAL solution helps maintain 
pupillary mydriasis throughout the 
entire cataract procedure, thus facili- 
tating removal of the lens and cortical 
material...and enhancing implanta- 
tion and positioning of the IOL. 

Help prevent creeping miosis with 
PROFENAL...all at less than half the 
price of the competitive ophthalmic 
topical NSAIDs. * 
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*1991 Drug Topics Redbook 
Please see next page for full 
prescribing information. 
Alcon Surgical, Inc. 

6201 South Freeway 

Fort Worth, TX 76134 
1-800-TO ALCON 
(1-800-862-5266) 
©Copyright, Alcon Surgical, 
Inc., 1991 
BSS 022 


PROFENAL solution is contraindicated in apan herpes simplex keratitis (dendritic keratitis) and in individuals hypersensitive to any compo- 

nent of the medication. Caution should also be used when treating individuals who have previously exhibited sensitivities to acetylsalicylic acid and 

other nonsteroidal anti-inflammatory drugs. Ocularly applied nonsteroid anti-inflammatory drugs may cause increased bleeding tendency of ocular 

tissues in conjunction with ocular surgery. As with all other NSAIDs, PROFENAL solution should be used with caution in patients with bleeding 

tendencies and those taking anticoagulants. Drug Interactions—Clinical studies with acetylcholine chloride revealed no interference and there is no 
harmacological basis for such an interaction. However, with other topical nonsteroidal anti-inflammatory products, acetylcholine chloride and car- 
achol have been ineffective when used in patients treated with these agents. 
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PRODUCTS AND SERVICES 





New products and services considered by the editors to be of interest to our readers are described on the basis of information supplied by 
the companies cited. Publication of these notices does not imply endorsement or warranty by The Ophthalmic Publishing Company, 
publishers of The American Journal of Ophthalmology, for these products and services. 


> Pharmaceuticals 


Akorn, Inc. 

100 Akorn Drive 

Abita Springs, LA 70420 

Tel: (800) 535-7155 (National) 
(800) 344-2291 (Louisiana) 

Fax: (504) 893-1257 





Ocucaps, a high potency antioxidant multivitamin 
and mineral supplement from Akorn, is the only 
nutritional supplement formulated to include L-glu- 
tathione and sodium pyruvate, together with vita- 
mins A, C, and E. It also contains zinc, copper, and 


selenium. Available in bottles of 60 coated caplets, it 
features the Dosetime compliance cap that automati- 
cally indicates when to take the next dose upon 
closing the bottle. Ocucaps contains no preserva- 
tives, artifical colors, artificial flavors, sugar, starch, 
fillers, grains, or animal products. 





Otsuka America Pharmaceutical, Inc. 
1201 Third Avenue, Suite 5300 
Seattle, WA 98101 
Tel: (800) 676-7040 (National) 

(206) 682-5300 (Washington) 


Otsuka America Pharmaceutical, Inc., has recently 
entered the U.S. market with Ocupress Ophthalmic 
Solution, 1%, for the treatment of glaucoma and 
ocular hypertension. Ocupress is the first of a new 
generation of ophthalmic beta blockers. 

It is the first and only beta blocker with intrinsic 
sympathomimetic activity. An intrinsic sympathomi- 
metic activity beta blocker is an adrenergic antago- 
nist that has a mild, partial agonist activity. In 
clinical trials, Ocupress demonstrated reduced ocular 
pressure with significantly less burning or tearing. It 
is available in 5- and 10-ml dispenser bottles. 
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invited to find out about the latest 

es in holmium laser sclerostomy, a 
tion for the treatment of glaucoma. 

e Technologies, developer of the 

: 210 Holmium Laser System, now 

a program—in both printed and video 
that presents a practical guide to suc- 
use of this technique in your practice. 


e has applied for accreditation of this 


m. For information, call or write today: 


e Technologies, Inc., 47257 Fremont 
Fremont, CA 94538; (510) 623-9001. 





shop Schedules 


0, CA — April 12 Galveston, TX — June 5-6 
society of Cataract and University of TX Medical Braneh 
Surgery Meeting Outpatient Eye Clinic and Basic 
cisco, CA — May 2, Sciences Laboratory 
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of Cal at San Francisco Northside Hospital 


m Research Laboratory 
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see our lasers in a new light. 


demark of Sunrise Technologies 
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Surgical Techniques 
Clinical Experience 
Physician Opinions 


Long-term Success Data 
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> Surgical Instruments 


Visitec Company 

7575 Commerce Court 

Sarasota, FI 34243-3218 

Tel: (800) 237-2174 (National) 
(813) 351-9883 (Florida) 

Fax: (813) 359-2015 


Visitec Company has introduced its ready-to-use 
5124 Punctal Dilator and Lacrimal Probe in one 
instrument. This instrument combines a medium 
25-mm taper, blunt tip, Wilder-style dilator with a 
45-mm size O Bowman lacrimal probe. It was devel- 
oped by Jemshed Khan, M.D., of Kansas City, Mis- 
souri. The probe has a single-handed, comfortable 
transition from dilating to probing, without the re- 
lease of lateral eyelid traction. The product is sterile- 
packed in a special tube and Tyvek pouch to protect 
the instrument from the time of manufacturing until 
use. 


Accurate Surgical and Scientific 
Instruments Corp. 

300 Shames Drive 

Westbury, NY 11590 

Tel: (516) 333-2570 

Fax: (516) 997-4948 





Figure A Figure B 


S & T Tubing Introducer Forceps, available from 
Accurate Surgical and Scientific Instruments Corpo- 
ration, minimize trauma to both tubing and vessel 
when introducing fine plastic tubing into small blood 
vessels. The forceps have a unique design that fea- 
tures hallowed jaws, which come together to form a 
cylinder. This allows the forceps to hold the tubing 
securely without damaging it. The tubing tip is then 
inserted exactly into the vessel opening with very 
little trauma to the vessel from unwanted movement. 
A 45-degree angled tip gives the user maximum 
control for precise positioning and allows a comfort- 
able hand position to be maintained. The forceps tips 
can accomodate between 0.5 and 1.0 mm diameter 
tubing. 


» Diagnostic Instruments 


Bio-Rad 

Ophthalmic Division 

1971 East Fourth St. 

Suite 285 

Santa Ana, CA 92705 

Tel: (800) 628-5227 (National) 
(714) 547-0330 (California) 

Fax: (714) 547-1314 





Bio-Rad has introduced the third generation hand- 
held tonometer, the Tono-Pen XL. As in previous 
models, the Tono-Pen XL utilizes a unique internal 
Expert System microprocessor for diagnostic inter- 
pretation of multiple readings against the industry’s 
established standard. By evaluating valid readings 
and eliminating faulty ones, the Bio-Rad Expert Sys- 
tem in the Tono-Pen XL ensures a single accurate 
reading with every test performed. The XL Series 
tonometer provides more efficient patient through- 
put and use in greater number of applanations with 
its long-life lithium battery power source, which lasts 
more than three times longer than previous models. 
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=om pre-op 
“rough post-op 


/e've studied lacrimal surgery 
som the time the patient enters 
‘e-op through post-op care. The 
sult is not only the most exten- 
ve ready-to-use product line, 
it more importantly, a line that 
mplifies lacrimal surgery by ex- 
nding all the benefits of ready- 
»-use to all involved in the 
irgical procedure. 


We've evolved alongside 

odern ophthalmic surgery and 
» has our line of lacrimal 

‘oducts. Every product is 

ackaged sterile and ready to use. 


WI VISITEC probes and 
wnnulas are uniquely 
signed for their special 
pplication. 

ACRIMAL INTUBATION 
RODUCTS 


Blunt end probes made of a 
ecial grade of flexible, malleable 
ainless steel to aid in intubation 
id minimize trauma. 

Probes are finely machined to 
ssure a smooth and secure 
ynding to silicone tubing. 


YORLD HEADQUARTERS 
ISITEC COMPANY 

175 Commerce Court 
irasota, FL 34243 

00) 237-2174 

13) 351-9883 

\X: (813) 359-2015 

LEX: 5106000179 
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In lacrimal surgery 


READY TO UsE 


FROM START 


The superior range and finish quality of VISITEC lacrimal products is evident. 
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5013 Retrieval Device 
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5013 Lacrimal Intubation Set 
with Retrieval Device 

To facilitate easier retrieving, the 

probe end has a special notch for 

retrieval instrument to catch. 


5010 Lacrimal Intubation Set 


Dacryocystorhinostomy (DCR) 


¢ Blunt end probes made of 
special grade flexible stainless 
steel to aid in intubation and 
minimize trauma. 

e Silicone rod is attached into 
probe for maximum secure fit. 


5011 DCR Set (Straight) 
[O’Donoghue] 


5012 DCR Set (Angled) 
[O'Donoghue] 


Lacrimal Cannulas 


1276 Curved Lacrimal Cannula 
26g x 114” (.46 x 32mm) 


5016 Lacrimal Cannula 
(Straight) 

19g (1.08mm) shaft attached to 

23g (.63mm) malleable 1" 

(12mm) cannula 


NIISI 





5033 Lacrimal Cannula 
[Shahinian] 
23g x 12" (.63 x 12mm), 30mm 
side port. Smooth bullet shaped 
end used for punctal dilation and 
irrigation of the nasolacrimal 
system. May also be used as a 
punctal dilator when irrigation is 
not required. 


Lacrimal Trephine 


5031 Lacrimal Trephine [Sisler] 
21g x 3% (.81 x 16mm) 

Ultra sharp micro trephine for 
trephining lacrimal canaliculus or 
obtaining biopsy samples. Long 
enough to span length of normal 
lacrimal canaliculus. Rounded, 
blunt tipped stylet minimizes 
trauma to the surrounding tissue 
through which the trephine must 
pass before reaching the area of 
pathology for trephination. 


--for your lacrimal 
surgical specialty 


---We bring you the 
broadest and deepest 
ready-to-use product line 


With greater dedication 
to product quality and 
customer service 


Experience for yourself the 
superior quality only VISITEC 
ready-to-use products can offer. 
To place an order, or for a catalog, 
call toll-free: 1-800-237-2174. 
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® Registered trademark of VISITEC Company. © Copyright 1989 VISITEC Company. All rights reserved. 
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OHIO: General practice ophthalmologist for busy, progressive optomet- 
ric office in Northeast Ohio. Open financial and associate arrange- 
ment. Send C.V. to P.O. Box 35369, Canton, Ohio 44735. 


POSITIONS AVAILABLE 






PEDIATRIC OPHTHALMOLOGY: Pediatric ophthalmologist looking for fel- 
lowship-trained pediatric ophthalmologist BE/BC to join growing 
practice in New Jersey. Excellent salary and benefits with potential 
of early partnership. If interested send C.V. to Box 264 AJO. 





NEURO-OPHTHALMOLOGIST 


Neuro-ophthalmologist sought for position at Newark Eye and Ear 
Infirmary, an affiliate of the University of Medicine and Dentistry of 
New Jersey. High volume referral base. Please send C.V. to An- 
thony R. Caputo, M.D., Director, Newark Eye and Ear Infirmary, 
United Hospitals, 15 South Ninth Street, Newark, NJ 07107. 











PEDIATRIC OPHTHALMOLOGIST 


Highly ethical and respected subspecialty ophthalmology group in 
Charlotte, North Carolina, seeks a pediatric ophthalmologist to as- 
sume and further develop an established pediatric ophthalmology 
practice. Salary leading to partnership. Call 704-334-3070 or ask 
for Mrs. Babcock. 












PRESTIGIOUS, retina-only, referral practice seeks associate leading to 
partnership. Private practice with academic affiliation. Send C.V. in 
confidence. Reply to Box 247 AJO. 










ASSISTANT PROFESSOR OF 
PEDIATRIC OPHTHALMOLOGY 


The Department of Ophthalmology at the University of Pitts- 
burgh School of Medicine and the Children’s Eye Services of 
the Children’s Hospital of Pittsburgh is seeking a board-certi- 
fied/board-eligible, fellowship-trained, pediatric ophthalmolo- 
gist. The successful candidate will be clinically qualified with a 
strong interest in teaching, patient care and research. This is a 
tenure earning position. Send C.V., bibliography and letter dis- 
cussing career goals to: David A. Hiles, M.D., Director, Pedi- 
atric Ophthalmology, Children’s Eye Services, Rangos Re- 
search Center, Suite 3301, 3460 Fifth Avenue, Pittsburgh, PA 
15213-2583. 


RETINA-VITREOUS: Retina practice spinning off satellite office in com- 
munity with major medical center. Must have excellent residency 
and fellowship training. Reply with resume to Box 252 AJO. 








RETINA-VITREOUS: Solo retina practice opportunity with attractive sala- 
ry and benefit package leading to ownership. This is an ideal oppor- 
tunity for an ambitious fellowship trained surgeon to build a large 
“>i on an existing referral base. Reply with resume to Box 253 
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VITREO-RETINAL SURGEON: Florida, desirable coastal near metropolitan 
area, 100% medical-surgical retina-vitreous referral practice, 
wants associate leading to partnership in growing quality practice. 
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he Central New 
Jersey Medical 
Group, P.A. offers 
you excellent practice opportunities in premier teaching 
hospitals with collegial atmosphere, clinical academic 
appointments and partnership within 2-3 years. If you are a 
Board Certified or Board Eligible Ophthalmologist, join us 
as we expand professional services. 


You will enhance your lifestyle in choice New Jersey 
college community locations with excellent educational, 
cultural and recreational resources, all within easy access 
to the major metropolitan areas of New York City and 
Philadelphia. As an active multispecialty group practice 
in association with The Rutgers Community Health Plan, 
a federally qualified HMO, we provide excellent benefits 
including 4 + weeks vacation, CME plus stipend and 
malpractice coverage. 


For more information, please call or send CV to: Dianne 
Nave, Physician Recruiter, 57 U.S. Highway 1, New 
Brunswick, NJ 08901 (908) 249-1246. Equal opportunity 
employer. Member of The HMO Group 


Central New Jersey 
Medical Group, PA. 


MEDICAL OPHTHALMOLOGY 


Busy ophthalmic group practice with rapidly expanding clinical patient 
load seeks additional ophthalmologist with interest in medical ophthal- 
mology. State-of-the-art clinical eye center with approved freestand- 
ing outpatient ophthalmic surgical facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more, and Philadelphia. Reply to Box 260 AJO. 


Reply in detail with C.V. to Box 263 AJO. 





















VITREO-RETINAL FACULTY POSITION 
DUKE UNIVERSITY EYE CENTER 


A full-time position will be available July 1, 1992 in the Department 
of Ophthalmology, Duke University Medical Center (Duke Eye Cen- 
ter). Qualifications include clinical expertise and a strong back- 
ground in laboratory research, as well as a commitment to teach- 
ing and resident training. Requirements include completion of an 
approved ophthalmic residency training program, post-graduate 
training in a vitreo-retinal fellowship program, board certification 
or eligibility, and eligibility for licensure in North Carolina. Aca- 
demic rank commensurate with experience. Duke University is an 
Affirmative Action/Equal Opportunity employer. Send qualifica- 
tions and C.V. to: Chairman’s Office, Department of Ophthalmol- 
ogy, Duke University Medical Center, Post Office Box 3802, Dur- 
ham, North Carolina 27710. 





April, 1992 













UNIVERSITY OF WASHINGTON 


Full-time academic position at the University of Washington 
and Seattle Veterans’ Affairs Medical Center includes teach- 
ing, research and patient care. Candidates must have complet- 
ed an accredited ophthalmology residency. Phacoemulsifica- 
tion experience is necessary. Additional fellowship training in 
glaucoma and/or cornea/external disease and certification by 
the American Board of Ophthalmology is highly desirable. Ef- 
fective start date negotiable. Faculty rank and salary depen- 
dent upon qualifications. An Affirmative Action/Equal Opportu- 
nity employer. Contact: James Orcutt, MD., PhD., Department 
of Ophthalmology RJ-10, University of Washington, Seattle, 
WA 98195. 
















RETINA 


Busy ophthalmic group practice with rapidly expanding medical and 
surgical retinal caseload seeks additional fellowship-trained retinal as- 
sociate. State-of-the-art clinical eye center with approved freestand- 
ing ophthalmic surgical and laser facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more, and Philadelphia. Reply to Box 261 AJO. 


OPHTHALMOLOGIST needed immediately to work on beautiful Caribbean 
island full- or part-time. For further information call Dr. K. Mondesir, 
Phone (204) 257-0959; Fax (204) 257-5828. 






















FELDMAN ENDOWED CHAIR 
DEPARTMENT OF OPHTHALMOLOGY 
JULES STEIN EYE INSTITUTE 
UCLA SCHOOL OF MEDICINE 


The Department of Ophthalmology and the Jules Stein Eye Institute, UCLA 
School of Medicine, invite nominations and applications for the Charles 
Kenneth Feldman Endowed Chair. We are searching for a recognized ex- 
pert in retinovitreal diseases. The applicant should have extensive clinical 
experience in the diagnosis as well as the medical and surgical manage- 
ment of retinovitreal diseases. The applicant also should have a strong 
background in clinical and laboratory research. Responsibilities include 
participation in education, patient care and research activities of the Retina 
Division. 
Applicants should send a C.V. and the names of at least three references to: 
Bartly J. Mondino, M.D. 
Vice Chairman 
Department of Ophthalmology 
Jules Stein Eye Institute 
UCLA School of Medicine 
100 Stein Plaza 
Los Angeles, CA 90024-7003 


UCLA is an Equal Opportunity and Affirmative Action employer. 







PEDIATRICS 


Busy ophthalmic group practice with rapidly expanding medical and surgi- 
cal pediatric caseload seeks additional associate with subspecialty fellow- 
ship in pediatric ophthalmology. State-of-the-art clinical eye center with 
approved freestanding outpatient ophthalmic surgical facility. Beautiful and 
convenient Mid-Atlantic location within short driving distance to Washing- 
ton, Baltimore, and Philadelphia. Reply to Box 259 AJO. 
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CORNEA FACULTY POSITION 


A full-time position at the assistant professor level will be 
available July 1, 1992 in the Department of Ophthalmology, 
Duke University Medical Center (Duke Eye Center). Qualifica- 
tions include clinical expertise and a strong background in lab- 
oratory research, as well as a commitment to teaching and 
resident training. Requirements include completion of an ap- 
proved ophthalmic residency training program, post-graduate 
training in cornea external disease fellowship program, board 
certification or eligibility, and eligibility for licensure in North 
Carolina. Duke University is an Affirmative Action/Equal Op- 
portunity employer. Send qualifications and C.V. to: Chair- 
man’s Office, Department of Ophthalmology, Duke University 
Medical Center, Post Office Box 3802, Durham, North 
Carolina 27710. 















FELLOWSHIPS 


FELLOWSHIP: Cornea, external diseases of the eye. One year cornea 
fellowship in sub-specialty practice, limited to cornea and external 
diseases of the eye. High volume corneal pathology, corneal surgery 


and refractive surgery, with opportunity for clinical research. Send 
resume to Theodore Perl, M.D., Corneal Associates of New Jersey, 
101 Old Short Hills Road, Suite 520, West Orange, New Jersey, 
07052, or call Barbara at (201) 736-1313. 





PRACTICES FOR SALE 


Practice available-Ophthalmology. Established 25 years. Morris County, 
New Jersey. Excellent surgical, laser potential. Sale price includes 
equipment, optical shop and office furnishings. Box 245 AJO. 


SEATTLE— Suburban general ophthalmology practice for sale. Solo, 
unopposed, available now. Ten minutes to local hospital, near city 
center. Growing community. Coastal Northwest great outdoors. At- 
tractive office; fine, supportive staff. Ample free parking. Great op- 
portunity. Reasonable terms. Send C.V. to Box 265 AJO. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 59 


PRACTICES WANTED 


Wall-trained, board certified ophthalmologist seeks practice in New York- 
New Jersey-Connecticut area with partnership potential. Reply to 
Box 262 AJO. 


EQUIPMENT WANTED 


CASH PAID FOR: Phorophters, proyectors, lensmeters, keratometers, slit 
lamps, tonometers, trial lens sets, operative microscopes, chairs 
and stands, ophthalmoscopes, and retinoscopes. Call (512) 675- 
3647 anytime. 


MEETINGS 


June 26-28 Ophthalmic Reviews 1992: Cancer and the Eye. For information, 
contact Continuing Medical Education, Mayo Clinic Jacksonville, 
4500 San Pablo Road, Jacksonville, Florida 32224; 904-223-2058 
Or 223-2481. 


The Krieger Eye Institute of Sinai Hospital of Baltimore will hold an all-day 
symposium entitled ‘‘Advances in Cornea and External Disease” on 
Friday, May 15, 1992 at the Stouffer Harborplace Hotel, Baltimore, 
Maryland. Peter Laibson, MD, will deliver the Zanvyl Krieger Lecture. 
For further information write Carol Altman, Program Coordinator, 
Krieger Eye Institute, 2411 West Belvedere Avenue, Baltimore, 
Maryland 21215; telephone (410) 578-5431; fax (410) 578-6284. 


PLEASE NOTE 
All responses to blind box numbers should be addressed to: 
Box AJO 
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Table C-13 
ORGAN TRANSPLANT OPERATIONS 


Organ 1984 1985 
Heart 346 719 
Kidney 6,968 7,695 
Liver 308 602 
Pancreas/islet cell 87 130 
Heart-lung 22 30 


Cornea 24,000 26,300 28,000 35,000 36,900 38,464 — 
a 


Data not available. 


1986 1987 1988 1989 1990 
1,368 1,512 1,644 1,688 2,085 
8,976 8,967 9,123 8,940 9,560 

924 1,182 1,682 2,190 2,656 
140 180 242 418 949 
45 41 71 67 50 


a 


Sources: U.S. Dept. Health and Human Services. Division of Organ Transplantation. Washington, D.C. 


United Network for Organ Sharing. Richmond, Va. 
Eyebank Association of America. Washington, D.C. 


Reprinted with permission, American College of Surgeons, Socio-Economic Factbook for Surgery, 1991-92. 
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Phaco Surgeons 
The posterior scleral tunnel has created the demand for a technologically improved 
lens design. In order to advance, a company must have the vision to meet the 
challenges of this new wound architecture. 


Current challenges to the ease of IOL placement include significantly 
smaller wound openings, a more posterior incision location with the 
resulting longer tunnel approach, and a substantially higher 
anterior angle of entry. 


The solution is SLANT™ haptic lenses. The only lens designs 
that specifically address the demands of the new tunnel 
incision technique. 


ECCE Surgeons 


If you are not currently performing small incision 
surgery, you will still be impressed by the exceptional 
control and reduced manipulation required by the 
SLANT™ haptic lens designs. 


Technical assistance provided by Dr. Lucio Buratto, Milano, Italy 








where form follows function 




















Introducing an jens 
eye-opening advance i 
in eyelid hygiene ~ 


-> Excellent for use in cleansing the eyelids and eyelashes 
-> Safety tested, nontrritating formula 

-> Convenient, ready-to-use solution 

> Effectively removes eyelid cosmetics 

> Reasonably priced—available in pharmacies 

= User education materials to help enhance compliance 
veloped by STORZ, a leading eye-care company 











eae z 44.4 E 7 f 
4 Wig E TEE oot rece eer) Yt 
Re Sete ea rete ji 
I Ar N eed A S a, tan 
AD SCE ee ES ta ot ees 2 


EYELID CLEA 
GENTLE, CONVENIENT, 


Manufactured for by 
IM 





STORZ OPHTHALMICS, INC LEDERLE LABORATORIES 
St. Louis, MO 63122 A Division of American Cyanamid Company 
Pearl River, NY 10965 


© 1992 Storz SPA-4212 5750-2 





AMERICAN JOURNAL OF 
| OPHTHALMOLOGY* 


May 1992 


SN 0002-9394 


i 


MICHAEL A. Kass, Editor-in-Chief 

THOMAS M. AABERG, Senior Associate Editor 
GEORGE B. BARTLEY, Abstract Editor 

Marx J. MANNIS, Book Review Editor 
FRANK W. NeEwELL, Publisher 


PUBLICATION STAFF 


Mary L. Borysewicz, Executive Editor 
Linda G. Clausen, Records Manager 
Beth L. Foor, Manuscript Editor 
Molly Melick, Assistant to the Publisher 
Diann J. Marquis, Editoria! Assistant 
Michael J. Lund, Circulation Coordinator 
Lynn Ann Lindvig 

and 
Renee L. Kastar 
Sales and Production 


GENERAL INFORMATION 
fast me- 

Address typescripts to Michael A. Kass, M.D., Editor, AMERICAN 
JOURNAL OF OPHTHALMOLOGY, Suite 1415, 435 North Michigan 
Avenue, Chicago, IL 60611. 

; At the time of submission, a copyright transfer, published 
monthly in THE AMERICAN JOURNAL OF OPHTHALMOLOGY, signed by 
each of the authors must be included with the typescript. No 
article or letter will be reviewed until the signed copyright transfer 
is received. 

Manuscripts must be original material submitted solely to THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. An original and two copies 
must be submitted; the copies may be machine-duplicated. The 
entire manuscript, including case reports, footnotes, and referenc- 
es, must be typed double-spaced, with 12-inch margins, on 812 by 
11-inch heavy white bond paper. See Instructions to Authors 
published elsewhere in this issue. Copies of Instructions to Au- 
thors will be mailed on request. All manuscripts originating in the 
United States must be sent by first-class mail; those manuscripts 
originating outside the United States must be sent airmail. Receipt 
of manuscript is acknowledged immediately. 

Manuscripts submitted for consideration are reviewed by mem- 
bers of the Editorial Board and other experts in the field. An 
unpublished manuscript is a privileged document that must be 
protected from any form of exploitation. The reviewer should not 
cite the manuscript or refer to the work it describes before it has 
been published. Reviewers must refrain from using the informa- 
tion contained in the manuscript for the advancement of their own 
work, their colleagues’ work, or their institution’s work. Reviewers 
are consultants to the editor and are instructed not to discuss the 
paper with the authors. Reviewers work anonymously and their 
identity may not be revealed to authors or to others. 

Edited typescripts sent to the author must be corrected and 
returned within 48 hours to Manuscript Editor, AMERICAN JOUR- 
NAL OF OPHTHALMOLOGY, Suite 1415, 435 North Michigan Avenue, 
Chicago, IL 60611. 

Permission to reprint any portion of published articles must be 
obtained in writing from both the Ophthalmic Publishing Compa- 
ny and from the authors of the articles. 

Reprints may be obtained from Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 North Michigan Avenue, Chicago, IL 60611, if 
ordered at the time the typescript is returned. 


The 
Audit 
Bureau 


Series 3, Vol. 113, No. 5 


EDITORIAL BOARD 


J. Bronwyn Bateman, Los Angeles 
William M. Bourne, Rochester 
Ronald M. Burde, New York 
Joseph Caprioli, New Haven 
Gary N. Holland, Los Angeles 
Robert Machemer, Durham 

Neil R. Miller, Baltimore 

Bartly J. Mondino, Los Angeles 
Robert B. Nussenblatt, Bethesda 
Allen M. Putterman, Chicago 
Narsing A. Rao, Los Angeles 
Merlyn M. Rodrigues, Baltimore 
M. Bruce Shields, Durham 

H. Stanley Thompson, lowa City 
Gunter K. von Noorden, Houston 








Address news items and society proceedings to News Editor, 
AMERICAN JOURNAL OF OPHTHALMOLOGY, Suite 1415, 435 North 
Michigan Avenue, Chicago, IL 60611. 

Subscriptions: Subscriptions, requests for single issues, no- 
tices of change of address, advertising and other communications 
should be sent to Ophthalmic Publishing Company, Suite 1415, 
435 North Michigan Avenue, Chicago, IL 60611. Notices of change 
of address must be received at least 60 days in advance and must 
include both old and new addresses and AJO identification number. 

Send claims for issues not received no later than two months 
after the issue date for domestic and Canadian subscribers and 
four months after the issue date for all other foreign subscribers. 
Address claims to Circulation Coordinator, Ophthalmic Publish- 
ing Company, Suite 1415, 435 North Michigan Avenue, Chicago, 
IL 60611. 

Advertising: Insertion orders, copy, and materials should be 
sent to the Media Planner and must be received by the 25th of the 
second preceding month that the advertisement is scheduled. 
Consult the Advertising Department for extensions, rates, and 
media kits at THE AMERICAN JOURNAL OF OPHTHALMOLOGY, Suite 
1415, 435 North Michigan Avenue, Chicago, IL 60611; telephone 
(312) 787-3853; FAX (312) 787-5186. 





THE AMERICAN JOURNAL OF OPHTHALMOLOGY is published 
monthly by the Ophthalmic Publishing Company, Suite 1415, 435 
North Michigan Avenue, Chicago, IL 60611. The subscription 
rates in the United States are as follows: one-year individual $55, 
institution $77; two-year individual $103, institution $144. In Cana- 
da and all other foreign countries, the rates are as follows: one-year 
individual $84, institution $119; two-year individual $158, institu- 
tion $221; paid in U.S. currency by U.S. bank draft or international 
money order. Single issues are available for $15.00 in the United 
States and for $20.00 in all other countries. Subscription and 
Advertising Office: Ophthalmic Publishing Company, Suite 1415, 
435 North Michigan Avenue, Chicago, IL 60611. 

© 1992, Ophthalmic Publishing Company. Second class postage 
paid at Chicago, Illinois, and at additional mailing offices. Printed 
in U.S.A. POSTMASTER: Send address changes to Ophthalmic 
Publishing Co., Suite 1415, 435 North Michigan Avenue, Chicago, 
IL 60611. 





AJO is a registered service mark of the Ophthalmic Publishing Company. 
The American Journal of Ophthalmology is a registered trademark of the Ophthalmic Publishing Company. 





IRIS Medical diode lasers operate 
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IRIS Medical offers complete photocoagulation 
treatment capability wherever you need to go— 
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No other ophthalmic laser can claim such ease 
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of portability. The solid state OcuLight® SLx 3.0 Watts and duration from 50 milliseconds to 9 seconds. 


weighs just 12 pounds, requires no external air or 
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with clinical anti-inflammatory activity 
equal to 1.0% prednisolone acetate. 
And Flarex has significantly more 
anti-inflammatory activity than 0.1% 
fluorometholone alcohol. ! 
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P>.05 P<.05 P<.05 
* The clinical significance of these data is unknown 


Alcon 


OPHTHALMIC 
ALCON LABORATORIES, INC. 
FORT WORTH, TEXAS 76134-2099 








Lower rate of ) Flarex’s strength doesnt sacrifice 

j Safety. Flarex raises IOP at a 
IOP rise than Say significantly slower rate than 
dexamethasone 


dexamethasone and has 
phosphate. 


IOP effect similar to fluor- 

: ometholone alcohol. On the other 
Median days to cause a significant IOP hand, prednisolone acetate has exhibit- 
response in known steroid responders” ed an IOP effect similar to dexametha- 
sone phosphate. 

So when you need an anti-inflamma- 
tory with high potency like prednisolone 
acetate and IOP effect similar to fluor- 
ometholone alcohol, choose new Flarex. 
Because of what it does. And doesn't. 









Flarex® Dexamethasone 
Phosphate 


FLAREX 


(fluorometholone acetate 0.1%) 


STERILE OPHTHALMIC SUSPENSION 


For what it does. And doesn’t. 


Please see brief summary of prescribing information on adjacent page 








* This study was designed to measure the rate of IOP increase and not the ultimate magnitude of pressure rise. As a safety precaution, patients discon- 
tinued the use of either drug when pressure rise reached 10 mm Hg. Therefore, the ultimate magnitude of IOP increase was the same for some 
patients. On the average, it took the Flarex group almost 7 days longer than the dexamethasone phosphate group to achieve this rise in pressure; how- 
ever, the ultimate magnitude of the rise was equivalent for both drugs and in a small percentage of individuals a significant rise in intraocular pressure 
occurred within 3 days. 
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DUKE UNIVERSITY EYE CENTER 
and the 

Joseph M. Bryan Glaucoma Clinic 
present 


THE SIXTH ANNUAL 
DUKE GLAUCOMA SYMPOSIUM 
September 12, 1992 
“New Concepts in Diagnosis and 
Management of Glaucoma” 

Course Faculty 


Richard F. Brubaker, M.D. Sharon F. Freedman, M.D. 
Robert Ritch, M.D. M. Bruce Shields, M.D. 


This symposium is designed to provide the practicing ophthal- 
mologist with the latest concepts regarding mechanisms, classi- 


fications, diagnoses, and treatment of the glaucomas. 


SEARLE CENTER 
DUKE UNIVERSITY MEDICAL CENTER 
No Registration Fee 


DUKE UNIVERSITY 


| 
| 





EYE CENTER ) 


For further information contact: 

The Office of Continuing Education, Box 3108 
Duke University Medical Center, Durham, NC 27710 
US & NC (800) 222-9984; local (919) 684-6878 
Fax (919) 684-6278 


Supported by educational grants from Alcon, Allergan 
and Merck, Sharp and Dohme Pharmaceuticals 





LIMBAL 


OPEN SKY 


PARS PLANA 





RARE EARTH 
INTRAOCULAR MAGNET 


e Atraumatic Removal of Magñetic 
Intraocular Foreign Bodies. 


e 24K Gold Plating 

e Non Electric 

e Autoclavable 

e Compatible with Vitrectomy Systems 
e Clinically tested worldwide 

e Size available 20 ga (0.89 mm) 


AMERITEK, U.S.A. 
447 Alhambra Circle, Suite 218 
Coral Gables, FL 33134 
Tel: (805) 441-6454 e Fax: (305) 385-0027 
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Flarex® 
(fluorometholone acetate) 
Sterile Ophthalmic Suspension 


DESCRIPTION: FLAREX® (fluorometholone acetate 
0.1%) is a corticosteroid prepared as a sterile topical 
ophthalmic suspension. 


INDICATIONS AND USAGE: FLAREX Ophthalmic Sus- 
pension is indicated for use in the treatment of steroid 
responsive inflammatory conditions of the palpebral and 
bulbar conjunctiva, cornea, and anterior segment of the 
eye. 


CONTRAINDICATIONS: Contraindicated in acute 
superficial herpes simplex keratitis, vaccinia, varicella, 
and most other viral diseases of cornea and conjunctiva; 
tuberculosis; fungal diseases; acute purulent untreated 
infections which, like other diseases caused by microor- 
ganisms, may be masked or enhanced by the presence of 
the steroid; and in those persons who have known hyper- 
sensitivity to any component of this preparation. 


WARNINGS: Not for injection. Use in the treatment of 
herpes simplex infection requires great caution. Prolonged 
use may result in glaucoma, damage to the optic nerve, 
defects in visual acuity and visual field, cataract formation 
and/or may aid in the establishment of secondary ocular 
infections from pathogens due to suppression of host 
response. Acute purulent infections of the eye may be 
masked or exacerbated by presence of steroid medica- 
tion. In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with chronic 
use of topical steroids. It is advisable that the intraocular 
pressure be checked frequently. 


PRECAUTIONS: 

General: Fungal infections of the cornea are particularly 
prone to develop coincidentally with long-term local ste- 
roid application. Fungus invasion must be considered in 
any persistent corneal ulceration where a steroid has been 
used or is in use. 


Information for Patients: Do not touch dropper tip to any 
surface, as this may contaminate the suspension. 


Carcinogenesis, mutagenesis, impairment of fertil- 
ity: No studies have been conducted in animals or in 
humans to evaluate the possibility of these effects with 
fluorometholone. 


Pregnancy: Pregnancy Category C. Fluorometholone 
has been shown to be embryocidal and teratogenic in rab- 
bits when administered at low multiples of the human ocu- 
lar dose. Fluorometholone was applied ocularly to rabbits 
daily on days 6-18 of gestation, and dose-related fetal loss 
and fetal abnormalities including cleft palate, deformed rib 
cage, anomalous limbs and neural abnormalities such as 
encephalocele, craniorachischisis, and spina bifida were 
observed. There are no adequate and well controlled stud- 
ies of fluorometholone in pregnant women, and it is not 
known whether fluorometholone can cause fetal harm 
when administered to a pregnant woman. Fluorometho- 
lone should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 


Nursing Mothers: It is not known whether topical admin- 
istration of corticosteroids could result in sufficient sys- 
temic absorption to produce detectable quantities in 
human milk. Systemically-administered corticosteroids 
appear in human milk and could suppress growth, inter- 
fere with endogenous corticosteroid production, or cause 
other untoward effects. Because of the potential for seri- 
ous adverse reactions in nursing infants from fluorometh- 
olone, a decision should be made whether to discontinue 
nursing or to discontinue the drug. 


Pediatric Use: Safety and effectiveness in children have 
not been established. 


ADVERSE REACTIONS: Glaucoma with optic nerve 
damage, visual acuity and field defects, cataract forma- 
tion, secondary ocular infection following suppression of 
host response, and perforation of the globe may occur. 


Alcon 
OPHTHALMIC 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 
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An Invitation 
to Sunrise 
chnologies 
Programon = genes 
Holmium — 
Laser a 
Sclerostomy Physician Opinions 


Long-term Success Data 








(ou’re invited to find out about the latest 
idvances in holmium laser sclerostomy, a 
1ew option for the treatment of glaucoma. 
Sunrise Technologies, developer of the 
‘LASE™ 210 Holmium Laser System, now 
ffers a program—in both printed and video 
orm—that presents a practical guide to suc- 
‘essful use of this technique in your practice. 
Sunrise has applied for accreditation of this 
rogram. For information, call or write today: 
sunrise Technologies, Inc., 47257 Fremont 
3lvd., Fremont, CA 94538; (510) 623-9001. 








orkshop Schedules 


jan Diego, CA — April 12 Galveston, TX — June 5-6 
imerican Society of Cataract and University of TX Medical Branch 
tefractive Surgery Meeting Outpatient Eye Clinic and Basic 
jan Francisco, CA — May 2, Sciences Laboratory 

luly 18, August 15 Atlanta, GA — June 12-13 
Iniversity of Cal at San Francisco Northside Hospital 


Coret Vision Research Laboratory 


SUNRISE 


“ECHNOLOGIES 
You'll see our lasers in a new light. 





(LASE is a trademark of Sunrise Technologies 








Ls it really possible to have 
exciting news about a nutritional 
supplement? 

Yes, it as. 

Introducing the new ICAPS Plus® 
and seven great reasons to offer your 
patients the best value. 


1. 20% More 
Beta Carotene 
Important new features such as 20 per- 
cent more Beta Carotene separate 
ICAPS Plus® from average supplements 
and provide your patients with 


Human Zinc Acetate vs. 


better value. Zinc Oxide Absorption 


(Change from baseline) 1 


ICAPS Plus® has an improved 
shape and a new coating to 
ease swallowing. 








ICAPS Plus 





even Grea 
Offer Your Patien 














f 2 æ Better 

Zinc Absorption 
In case you haven't read about it yet, we 
thought you'd want to know that the Zinc 
Acetate in ICAPS Plus® has proven to be 
much better absorbed than the Zinc 
Oxide incorporated into Ocuvite.!’ 






Plasma 
(ug/dl) 


Zinc Acetate a 
es $ ae" 


Zinc Oxide 


ip Baseline 


- 20 


4 hr 30 min 
5 hr 30 min 


(hours past ingestion) 


By including a better absorbed Zinc, 
less becomes more! 


3. Comparably 
Priced 

In addition, you might be interested 
(and pleasantly surprised) 
to discover that comparable 
sizes of ICAPS Plus® and 
Ocuvite are actually priced 
similarly at the wholesale 
level.” 


Ocuvite 


The average wholesale price for a 60-tablet bottle is 
roughly the same. (ICAPS Plus® is slightly lower. )* 





Beacons fo 


> Ihe Best Value. 


4. Over Three Í. Available in a 

iris mo VitaminC Growing Number of 
Pharmacies 

Our newly enlarged retail network 

means ICAPS Plus® has better 

availability 











through 
more phar- 
ICAPS Plus Ocuvite _ macies and 
ode Glo chain drug 
stores than 
ever before. 


5. Two Times 
aie Vitamin E 





Call 1.500.344.2020 today for your 
free professional samples. 





ICAPS Plus Ocuvite 


Your patients will appreciate 
the higher levels of Vitamin E. 





6. Lower 
Daily Intake 


Because we've increased the levels of 


several ingredients in ICAPS Plus The Better Value. 


we've lowered the recommended daily | LAHAYE m 
| LA PRET O RANT YA SETTENE 


intake by one-half — something your 
patients will genuinely appreciate. 











1.800.344.2020 


I. Dat ila — ailal 
2. Bas dis AW Re Bo ok 1 T ail pri ary from store to store 
3. Oct ivite is a regist ademark of Stor: vis eh i Laboratorie 














LASER SURGERY OF 
THE CORNEA 








Scientific Program Committee 
Theo Seiler, M.D., Ph.D. 


Fourth International Congress Berlin, FRG 
Berlin (Germany), December 11 to 12, 1992 John Marshall, Ph.D. 
London, UK 





Marguerite B. McDonald, M.D. 
New Orleans, LA 


Topics Carmen A. Puliafito, M.D. 


l l Boston, MA 
1. Surface-applied photoablation technique | | Stephen L. Trokel, M.D. 
2. Intrastromal coagulative and plasma-mediated techniques 

New York, NY 
3. Wound healing and modulation of wound healing | 
4. Corneal topography and visual outcome George O. Waring III, M.D. 
5. Clinical results of laser corneal surgery Atlanta, GA 

Sponsors 


Invited Papers / Free Communications / Videos / Posters . . 

e International Corneal Laser Society 
e University Eye Clinic, 

Language Free University of Berlin 
The language of the congress is English e "Lasers and Light in Ophthalmology" 


Amsterdam / New York 


Registration Fee Sps 


Regular: DM 750.00 (ab. $ 450.00) 
Residents: DM 600.00 (ab. $ 360.00) 


Information and Registration 


Kugler Publications bv 
Congress Department 
P.O.Box 516 

NL-1180 AM Amstelveen = 
The Netherlands Sa 
telephone: (+31.20) 627-8070 Cs 
telefax: (+31.20) 638-0524 vader! 


Kugler Publications bv 
Congress Department 
P.O.Box 1498 

New York, NY 10009-9998 
U.S.A. 

telephone: (212) 477-1970 
telefax: (212) 477-0181 














Call for Papers 


Since the First International Congress on Corneal Laser Surgery in Berlin 1986, this topic has become 
one of the most popular in ophthalmology. The second and third Congresses were held in 1988 Boston, 
and 1990 Atlanta, and each marked significant developments in this rapidly expanding field. In 1992 the 
Fourth Congress will take place in Berlin, now a united city. This is a unique occasion in that in a Six year 
period we have seen the emergence of a newly developing technology and its culmination in a totally new 
field of ophthalmic surgery. This meeting provides a forum for discussing Clinical results, new develop- 
ments in clinical systems and their implications for the future. 
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The Osher Technique and Alcon? innovation 
add up to the optimal one-stitch closure 


THE OSHER TECHNIQUE 


it~ Dh. -1 5 
Suturing begins by The needle is repositioned After repositioning the needle to 





assin 
the needle through the scleral and passed through the bed of pass up through the scleral flap, 
ap, three quarters of the the wound at the groove, taking the knot is tied in air above the 
istance from the top of the a bite two thirds of the width scleral flap. 
wound to the limbal junction. of the wound bed. 


ALCON” PRECISION SOLITAIRE™ NEEDLE 


The Alcon AU-31 SOLITAIRE needle has been engineered to meet the performance 
criteria of Dr. Osher. The AU-31 is the only needle to command an 80° curve design 
‘ which allows for small, precise wound entrance and exit. An “A” series needle point 
e. design facilitates an exact, shallow, and automatic bite at the floor of the wound with 
\ less threat of damaging tissue penetration. 


\\ LEAVES THEM GAPELESS 


Dr. Osher has developed the gapeless technique and uses the Alcon AU-31 
_\. SOLITAIRE needle to provide an optimal one-stitch closure. By adjoining the 
\\_ roof of the incision to the floor of the incision and the front of the incision to the ee 
&\ back of the incision, Dr. Osher feels the technique yields a tight, gapeless seal at ay 
The AU-31 SOLITAIRE \% \ the scleral flap. The Alcon AU-31 SOLITAIRE needle offers the precision, 


needle comes with a | . . 

i TE J sharpness, and metal strength necessary to complete this forward, trapezoidal 
g paola tip. motion. Easy manipulation of the AU-31 also facilitates tying of the suture in P AS 
% air above the scleral flap, which allows tightening the knot and not the 


| | suture, thereby providing additional insurance against any buckling or 
seach flapping that might cause leakage. 















Only Alcon offers 
PAIR-PAK;’ a double- 
armed configuration that 
packages both the AU-31 


SOLITAI RE” PE kei can and the 
= > | ONE-STITCH ae 
NEEDLE mtae aaa 


— eoe 


THE ONE-STITCH SOLUTION 
Alcorn 


SURGICAL + 


Alcon Surgical, Inc., 6201 South Freeway © Copyright, Alcon Surgical, Inc., 1991 he 4 


1-800-TO ALCON (1-800-862-5266) Without — 
Compromise 














Outstanding 
Performance! 





Illuminated 
Microforceps 
and 
Microscissors 


These innovative instruments 
are designed to offer the ulti- 
mate in surgical performance 
by integrating illumination with 
vitreous forceps or scissors. 
Finely crafted from high grade 
surgical stainless steel and fea- 
turing the following: 


e 19 gauge instrument shaft to e fully disposable optical fiber Illuminated microforceps aval. 
minimize wound leakage design ensures optimum per- able inthe end-gripping, serrate 
formance for every case jaw and hockeystick designs; 


e internal housing of the optical 


; i i , ' i is illuminated microscissors avai. 
fiber to permitsmoothentry into ¢ optical fiber is “plug” compat- 


able in the curved scissors 








the sclerotomy ible with most commercially i 
, nee design. 
ge , i available ophthalmic light 
e limited reuse, disposable opti- 
, j sources 
cal fiber provides low cost per 
case 
For further information, please contact: 
North & South America: Other International: Dutch Ophthalmic Research Center bv — Hol 
$ . 
D Medical 
OPHTHALMIC, USA Workshop by 
10 Marshall Road, P.O. Box 968, Kingston, NH 03848 Heresingel 28 9711 EV Groningen Holland 


Tel: 800-75 Dutch or 603-642-8468 Fax: 603-642-8465 Tel: 050-129541 Telex: 53861 Mewo-nl Fax: 050-146271 





The ideal 
lenses for $ 
any r etinal je 

laser ———nnlill 
procedure. Samma 


Wide Field: 125° Fieldof View = 
< ar Ehia 


From Ocular Instruments, the 
Mainster Series of high resolution 
retinal laser lenses offer a dramatically 
clearer view for any retinal photo- 
coagulation procedure. 

First theres the NEW Mainster 
High Magnification Laser Lens, for 
the greatest magnification and most 


branch retinal vein occlusion. 
As a tool for use in panretinal 






distortion-free macular image in photocoagulation, the 
the detection of vascu- Mainster Wide Field Lens 
lar landmarks and provides virtual distor- 

















retinal thickening. 

The Main- 
ster Standard Lens SS 
features high lateral and =} 
axial magnification, TEE ry hremrscas BY ers 
making it ideal for the Mag 125% | Mag. 96%: | Mag 68x 
detection and treatment  |_RetinalDisorder/ Laser Procedure | 75°Field | 90°Fielé | 125°Field 
of macular edema in dia- | “Agro maos: degeneration. 
betic retinopathy or opahi CHoigidal Neovascularicatory 






Focal Laser Therapy 









Clinically significant macular edema in 
Diabetic Retinopathy, 

Branch Retinal Vein Occlusion/ 
Grid & Focal Laser Therapy 







Disc or retinal neovascularization in 
Proliferative Diabetic Retinopathy 






Irido-Corneal angle neovascularization in 
Ischemic Central Retinal Vein Occlusion/ 
Panretinal Photocoagulation 






Or ae 
Pe de 


Optimal (+ +), Useful (+), Not Useful (—) 









Mainster High Mag — Patent Pending, Mainster Wide Field — U.S. Patent #5,007,729 
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tion-free laser beam transmission 
and a binocular image across the 
field of view. A wide range of slit 
lamp magnification settings are 
possible with this lens. 

The accuracy and clarity 
afforded by the Ocular Instruments 
Mainster Series of high resolution 
laser lenses set high new standards 
for retinal photocoagulation pro- 
cedures in the '90's. 

To order or for additional 
information, contact: 


OND, tment 


2255-116th Ave. N.E., Bellevue, Wa. 98004, USA 
(800) 888-6616 Fax (206 ) 462-6669 


Haag-otrert 
Ophthalmometer 






Quick, 
accurale, 
easy to use. 


For quick, accurate measuring; clear, sim- 
ple coincidence setting and easy reading 
of results, you’d expect the world’s leader 
to produce the finest Ophthalmometer 
available... and you'd be right! Interpreting 
results becomes simplicity itself. 


That is the reason why this Ophthalmometer 
is in special demand for fitting contact 
lenses. There is no better instrument for 
making exakt corneal measurements, or 
defining convex and concave radii of con- 
tact lenses. It permits accurate measure- 
ments of radii on a scale from 5.5 to 11 mm 
and from 30 to 60 dioptres. 





Haag-Streit Service, Inc. 


It uses our 3-D joystick control allowing 
Subsidiary of Haag-Streit AG., Berne Switzerland one-handed positioning of the instrument 
7 Industrial Park, Waldwick, New Jersey 07463 (201) 445-1110 for the most efficient use of time. 


me 


BSS PLUS 


Sterile Intraocular Irrigating Solution 


(Balanced Salt Solution Enriched with Bicarbonate, Dextrose, 
and Glutathione) 





Optimal perfusion diet 


for preserving endothelial health and integrity 


Innovation 
Without 
UT UL ULLERY i 





Only BSS PLUS solution delivers a complete 
intraocular perfusion diet 





Incomplete perfusion diet — Complete perfusion diet — 


Human cornea following 2 hours of The effect of BSS PLUS solution on 

in vitro endothelial perfusion with human corneal endothelium after 

BSS solution. Marked swelling of 2 hours of in vitro perfusion. The result « 
endothelial cells is apparent. is a smooth endothelium with intact ~ 
SEM magnification 1000x.’ junctions. SEM magnification 1000x.' 


Note: It is estimated that up to 8/2 hours are 
required for a reforming solution to be replaced 
by normal aqueous humor in the postop eye.” 





E A medium without equal for generating crystal clear corneas 
during and after surgery 


E A unique and complete biological diet, containing: 

— five essential tons 

— sodium bicarbonate for optimal endothelial pump function 
and nutrient transport 

— dextrose, an energy source for cell metabolism and 
transparent corneas 

— oxidized glutathione for protection against surgically 
induced oxidative stress 


E Optimal pH and osmolality 





1. Edelhauser HF. Intraocular irrigating solutions. In; Lamberts DW, Potter DE, eds. Clinical Ophthalmic 
Ph ki sology. Boston, ! Mass: Little, Brown, 1987:431-444. 


tt ML, et. al. O Ophthalmic Irrigants: A Current Review and Update. Ophthalmic Surgery: 
“October 1988, Vol. 19, No. 10:724-733. 


Please see bainar. of prescribing information on the next page. 
Alcon Surgical, Inc., 6201 South Freeway 





: Fort Worth, TX 76 134 


1-800-TO- ALCON ( 1-800-862- 5266) 
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BSS PLUS® 500 mL 
BRIEF SUMMARY 
Based on 5/90 Insert 
DESCRIPTION: BSS PLUS@ is a sterile intraocular irrigating solution 
for use during all intraocular surgical procedures, even those requiring 
a relatively long intraocular perfusion time (e.g., pars plana vitrectomy, 
phacoemulsification, extracapsular cataract extraction/lens aspiration, 
anterior segment reconstruction, etc). 
The solution does not contain a preservative and should be prepared 
just prior to use in surgery. 
Part |: A sterile 480 mL solution in a 500 mL single-dose bottle to 
which the Part Il concentrate is added. Each mL of Part | contains: 
Sodium Chloride 7.44 mg, Potassium Chloride 0.395 mg, Dibasic 
Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for 
Injection. DM-00 
Part Il: A sterile concentrate in a 20 mL single-dose vial for addition 
to Part |. Each mL of Part Il contains: Calcium Chloride Dihydrate 
3.85 mg, Magnesium Chloride Hexahydrate 5 mg, Dextrose 23 mg, 
Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, in Water for 
Injection. DM-00 
After addition of BSS PLUS Part II to the Part | bottle, each mL of the 
reconstituted product contains: Sodium Chloride 7.14 mg, Potassium 
Chloride 0.38 mg, Calcium Chloride Dihydrate 0.154 mg, Magnesium 
Chloride Hexahydrate 0.2 mg, Dibasic Sodium Phosphate 0.42 mg, 
Sodium Bicarbonate 2.1 mg, Dextrose 0.92 mg, Glutathione Disulfide 
(Oxidized Glutathione) 0.184 mg, Hydrochloric Acid and/or Sodium 
Hydroxide (to adjust pH), in Water for Injection. 
The reconstituted product has a pH of approximately 7.4. Osmolality 
is approximately 305 mOsm/kg. 


CONTRAINDICATIONS: There are no specific contraindications to the 
use of BSS PLUS, however, contraindications for the surgical procedure 
during which BSS PLUS is to be used should be strictly adhered to. 


WARNINGS: For IRRIGATION during ophthalmic surgery only. BSS PLUS 
is NOT for injection or intravenous infusion. 


PRECAUTIONS: DO NOT USE BSS PLUS UNTIL RECONSTITUTED. Do 
not use Part | if it does not contain a vacuum. Do not use additives 
other than Part Il. Do not use if the reconstituted solution is discolored 
or contains a precipitate. SINCE BSS PLUS IS INTENDED FOR INTRA- 
OCULAR IRRIGATION, IT DOES NOT CONTAIN A PRESERVATIVE AND. 
THEREFORE, SHOULD NOT BE USED FOR MORE THAN ONE PATIENT. 
DISCARD ANY UNUSED PORTION SIX HOURS AFTER PREPARATION. 
Studies suggest that intraocular irrigating solutions which are iso- 
Osmotic with normal aqueous fluids should be used with caution in 
diabetic patients undergoing vitrectomy since intraoperative lens 
changes have been observed. 

There have been reports of corneal clouding or edema following ocular 
surgery in which BSS PLUS was used as an irrigating solution. As 
in all surgical procedures, appropriate measures should be taken to 
minimize trauma to the cornea and other ocular tissues. 
ADVERSE REACTIONS: Postoperative inflammatory reactions as well 
as incidents of corneal edema and corneal decompensation have been 
reported. Their relationship to the use of BSS PLUS has not been 
established. 

OVERDOSAGE: The solution has no pharmacological action and thus 
has no potential for overdosage. However, as with any intraocular surgical 
procedure, the duration of intraocular manipulation should be kept to 
a minimum. 


U.S. Patents Nos. 4,443,432 and 4,550,022 


® 
Alcon 


SURGICAL 
Alcon Surgical, Inc. 
Fort Worth, Texas 76134 USA 


OPHTHALMOLOGY ’92 


SG Dec. 1-3, 1992 
Riyadh, 


O>——I! gk es 45 \ ene s . 
Sumo cocker SAU ArSDIA 


In the capital city of Saudi Arabia, Riyadh, an infor- 
mative symposium led by experts in Ophthalmolo- 
gy from around the world, featuring courses, di- 
dactic lectures and workshops in Ophthalmology, 
and emphasizing recent advances in knowledge 
and progress in patient management. 


Fee: SR 500 or U.S. $133.00 


Application Deadline: 
15 Aug., 1992 


Visa Application Deadline: 
15 Aug., 1992 


Call for Papers, Abstract 
Deadline: 15 Aug., 1992 


For more information, call 477-5791 (Fax. 477- 
5791) or write OPHTHALMOLOGY ’92, Office of 
the Saudi Ophthalmological Society, P.O. Box 
55307, Riyadh 11534, Saudi Arabia. List of first- 
class hotels sent on request. 





WANTED 
OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


All submissions must be photocopied from 
their original sources. Please provide the 
author's full name, source, publication date, 
and page number. 


Send to Ophthalmic Miniatures 
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Z3 
Causes and Prognosis in 4,278 Cases of Paralysis of the 
Oculomotor, Trochlear, and Abducens Cranial Nerves 





A : ‘ 
Bradley W. Richards, M.D., F. Ray Jones, Jr., M.D., and Brian R. Younge, M.D.” í POK- 


We collected data from a large series of 
patients with ocular palsies and compared 
them with data in previous series from the 
Mayo Clinic. The largest group of patients 
among 4,278 cases was that in which the cause 
was undetermined for a long period of follow- 
up. The abducens nerve was most commonly 
affected. The probability of establishing a 
diagnosis was higher in patients younger than 
50 years and among those with associated 
neurologic findings or multiple ocular palsies. 
The prognosis for recovery was best in the 
vascular group but was better than 50% for all 
groups except those with tumors. Investiga- 
tion may be tailored to each patient according 
to clinical findings and probabilities of find- 
ing a cause, and judicious clinical judgment 
should be exercised. 


We arremptep to determine trends in causes 
and to provide broad guidelines for investiga- 
tion on the basis of data derived from 4,278 
cases of ocular palsy studied at the Mayo Clinic 
since the 1950s. We also wanted to discover 
trends in undetermined causes since the ad- 
vances in diagnostic techniques such as mag- 
netic resonance imaging and computed tomog- 
raphy. Previous studies from the Mayo Clinic 
(two by Rucker’? and one by Rush and Younge’) 
each compiled 1,000 cases of palsies of the 
oculomotor, trochlear, and abducens nerves. 
Using a format similar to that of the previous 
series, we studied a series of 1,278 patients 
seen at the Mayo Clinic from September 1978 
through December 1988. We obtained subse- 
quent data on 1,044 of 1,278 patients in our 
attempt to determine the causes and rates of 
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recovery. In combining 4,278 cases from a sih™~- 
gle institution, we studied the data for both 
overall causes and specific nerve types. We offer 
guidelines that facilitate the most economical 
and efficient discovery of the cause of ocular 
palsy on the basis of age, the nerve involved, 
multiplicity, and associated findings. 


Material and Methods 


A computer search of the Mayo Clinic diag- 
nostic index that included cases from the last 
series (conducted from September 1978 
through December 1988) provided 1,278 con- 
secutive cases of oculomotor, trochlear, and 
abducens nerve palsies. All cases were includ- 
ed, whether single or multiple, or associated 
with other conditions. Both inpatients and out- 
patients with a variety of clinical conditions 
were included. Congenital cases were also in- 
cluded because we wanted to determine their 
relevance in the series. 

We sent follow-up letters or made telephone 
calls to all patients not returning to the Mayo 
Clinic to determine whether patient status or 
condition had changed, or whether any new or 
changed diagnosis relevant to the ocular palsy 
had been made. 


Results 


Of the 1,278 patients, 694 were male and 584 
were female. Ages ranged from less than 1 year 
to 93 years. Ten percent of the patients (128 of 
1,278) were younger than 18 years or older than 
74 years. Patients in whom a cause was deter- 
mined were significantly (P < .01) younger than 
those with undetermined cause. Only trochlear 
nerve palsies were significantly (P < .01) corre- 
lated to ages between 17 years and 50 years, 
which reflected the higher prevalence of trauma 
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in this group. At the time of final follow-up, 
only 14% of the patients younger than 17 years 
(19 of 135) and only 23% of the patients from 
17 to 50 years of age (75 of 326) had no 
diagnosis established, whereas 26% of the pa- 
tients older than 50 years (193 of 742) had no 
diagnosis established. 

From responses to letters (692 patients) and 
telephone calls (267 patients) and from subse- 
quent examinations by home physicians or at 
the Mayo Clinic (85 patients), we obtained 
follow-up data for 1,044 of the 1,278 cases. The 
mean duration from time of diagnosis was 47 
months, and the range was 14 days to 137 
months. 

Various causes of the palsies, including previ- 
ous data from the Mayo Clinic, were analyzed 
(Fig. 1). Trends remained fairly consistent over 
the past six decades, except that fewer cases 
were caused by aneurysms in our study. The 
“other” category of causes (referring to any 
cause not listed in the major groups in Figure 1) 
in the latest series (September 1978 through 
December 1988) excluded 102 congenital cases, 
so that causes of palsies in that group can be 
compared with all causes. Seventy-six palsies 
in the “other” group were related to or caused 
by neurosurgical intervention for tumors (42), 
aneurysms (16), and other lesions (18); 40 pal- 
sies were caused by multiple sclerosis; and 30 
palsies were caused by cerebrovascular acci- 
dents other than aneurysm (Table 1). 

In our series as in the others, the abducens 
nerve was the most commonly affected nerve 
(Fig. 2), followed by the oculomotor and troch- 
lear nerves, respectively. Multiple cranial nerve 
palsies were the least common group. Notice 
that in Figure 2 only, congenital cases were 
included, and that as a result, trochlear nerve 
palsies seem to be proportionately larger in the 
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TABLE 1 
OTHER CAUSES OF EXTRAOCULAR MUSCLE 
PARALYSIS IN CURRENT SERIES 


NUMBER 


102 
76 


CAUSE 


Congenital 

Neurosurgical intervention 
Multiple sclerosis 
Cerebrovascular accident 
Meningitis/encephalitis 
Carotid cavernous fistula 
Myasthenia gravis 
Ophthalmoplegic migraine 
Hydrocephalus/shunt failure 
Subarachnoid hemorrhage 
Arteriovenous malformation 
Indeterminate brainstem 
Olivopontocerebellar atrophy 
Sinus disease/mucocele 
Radiation-induced 
Parasellar abscess 
Chemotherapy 

Herpes zoster 

Tolosa-Hunt syndrome 
Brainstem arteriovenous malformation 
Sagittal sinus thrombosis 
Miscellaneous 
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last series. Most of the congenital causes affect- 
ed the trochlear nerves (79 of 102 palsies); most 
of these had not been previously diagnosed and 
are important in the overall assessment of ocu- 
lar deviations. For most abducens nerve palsies 
(Fig. 3), the cause in the largest group was 
undetermined, but this still constituted a mi- 
nority of the cases; neoplasm and vascular 
causes were next in frequency. Twenty-one of 
the 53 bilateral abducens nerve palsies were 
total and 32 were partial or combined. Sixteen 
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Fig. 1 (Richards, Jones, and Younge). 
Causes of paralysis of cranial nerves: 
comparison of previous _ studies 
(Rucker, Rucker, Rush and Younge) 
and current Mayo Clinic study. Num- 
bers in parentheses are total cases. T 
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W Rucker’ indicates grand total. One hundred 
O Rucker? two of the cases of cranial nerve palsy 
Rush & Younge? Were congenital and were excluded. 
E Current 
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Cranial 
nerve 
Vi (1,918) Fig. 2 (Richards, Jones, and Younge). 
Acquired extraocular muscle paraly- 
sis: cranial nerve affected in 4,373 
cases (including bilateral palsies). 
Ill (1,225) Numbers in parentheses are total 
cases. The current study included 102 
congenital cases. 
IV (657) Rucker’ j 
O Rucker? 
; Rush & Younge? 
Multiple (573) E Current 





of these 53 bilateral abducens nerve palsies 
were caused by neoplasm, eight were caused by 
trauma, eight were of undetermined causes, 
four were caused by meningitis, and 17 were of 
miscellaneous causes. 

In our series, vascular causes and undeter- 
mined cause were most common for oculomotor 
cranial nerve involvement (Fig. 4). In the aggre- 
gate total of all four series, undetermined caus- 
es were the most common; aneurysms, the third 
most common cause in our series, was the most 
common cause only in Rucker’s first series. Of 
the nine bilateral oculomotor nerve palsies, five 
were complete and four were partial and com- 
plete. Three of these bilateral oculomotor pal- 
sies were of undetermined cause, three were 
caused by trauma, and three had other causes. 

The number of trochlear nerve palsies was 
greater in our series than in the previous series 
(Fig. 5), even when congenital cases were ex- 
cluded. Undetermined causes were still the 
most common, followed by trauma and vascu- 
lar causes, respectively. Although congenital 
cases were excluded from the figure, they 


% 
0 10 20 


T = 1,918 
Undetermined (503) 


Neoplasm (413) 





Head trauma (287) 





Vascular (240) 





Aneurysm (58) 


Other (417) § 








ranked second in overall causes. There were 21 
bilateral trochlear nerve palsies, 12 of which 
were complete and nine of which were partial. 
Of the 21 bilateral trochlear nerve palsies, 13 
were caused by trauma, five were caused by 
neoplasm, and two were caused by subarach- 
noid hemorrhage; one was in the group with 
other causes. 

Patients with multiple cranial nerve palsies 
were most likely to have had neoplasms or to 
have sustained trauma; a few were in the unde- 
termined category; and a few had aneurysms 
(Fig. 6). 

In all 193 patients with neoplasms (Table 2), 
the abducens nerve was most frequently in- 
volved, most often by metastatic disease or 
meningioma. Many possible combinations of 
ocular palsies were caused by tumors; the 
trochlear nerve was least commonly involved 
with tumors. 

Of the 162 patients with other cranial nerve 
palsies or accompanying neurologic deficits, 52 
had a facial nerve involved and 46 had trigemi- 
nal nerve involvement. Also among this group 


30 


Fig. 3 (Richards, Jones, and Younge). 
Causes of paralysis of the abducens 
cranial nerve. Numbers in parenthe- 
ses are total cases. T indicates grand 
total. Of the 287 patients who had 
cranial nerve palsy caused by vascular 


1 
ay easel disease, 30 had hypertension, 64 had 
Rucker à diabetes, and 16 had atherosclerosis. 
Rush & Younge Sixteen congenital cases were exclud- 
E Current 


ed from the current study. 
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Vascular (225) 
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Head trauma (166) 


Neoplasm (141) 





Other (149) 


were 52 patients with more than one other 
neurologic finding. The commonest cause in 
this group was tumor (53 of 162 patients 
[32.7%]), which was followed by postoperative 
(neurosurgical procedures; 32 of 162 patients 
[20%]), undetermined (26 of 162 patients 
[16%]), trauma (19 of 162 patients [11.7%]), 
and vascular (14 of 162 patients [8.7%)). 

Recovery, complete or partial, is documented 
in Figure 7. Patients with isolated palsies recov- 
ered at a higher rate. The best recovery rate was 
in the vascular group. The next best recovery 
rates were in patients with undetermined caus- 
es, patients with other causes, and patients 
with palsy caused by trauma, respectively. Pa- 
tients with neoplasms had the worst prognosis 
for recovery; those with aneurysms had nearly 
a 50% chance of recovery. Of the patients 
whose palsies were associated with neurosurgi- 
cal explorations (not shown in the figure), 47% 
(36 of 76 patients) recovered either partially or 
completely. 

In analyzing the follow-up data, we found 
that 62 patients had one or more recurrences; 
most of them once again recovered. The relative 
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Fig. 4 (Richards, Jones, and Younge). 
Causes of paralysis of the oculomotor 
cranial nerve. Numbers in parenthe- 
ses are total cases. T indicates grand 
total. Of the 225 patients whose crani- 
al nerve palsies had a vascular cause, 
15 had hypertension, 37 had diabetes, 
and five had atherosclerosis. Six con- 


1 
a neal genital cases were excluded from the 
O Rucker current study. 

Rush & Younge® 

B Current 


benignancy of recurrence in most cases is re- 
flected in 15 patients with vascular causes, 13 of 
whom again recovered. Several other studies 
have shown that recurrent lateral rectus muscle 
palsies in children are benign.’ In the group of 
patients with undetermined causes of nerve 
palsy, nine of 11 patients with palsy again 
recovered. Conversely, only two of 11 patients 
with recurrent palsy caused by tumor subse- 
quently recovered function, as might be expect- 
ed in causes associated with malignant disease. 
Most of the remaining patients also subse- 
quently recovered. 

In the group of patients for whom we had 
good data on time to recovery (248 patients up 
to the time of dismissal), the mean recovery 
time was 5.4 months and the range was from 
less than one month to 48 months. The median 
tended to be earlier, about 2.6 months. As 
might be expected, the more benign the cause, 
the more rapid the recovery. Thus, patients 
with diabetes and other vascular disease tended 
to recover in four to six weeks, whereas patients 
with trauma or tumor as the cause, especially 
those who had multiple palsies, had longer 


Fig. 5 (Richards, Jones, and Younge). 
Causes of paralysis of the trochlear 
cranial nerve. Numbers in parenthe- 
ses are total cases. T indicates grand 
total. Twelve of the 103 patients 
whose cranial nerve palsies had a vas- 
cular cause had hypertension, 12 had 
diabetes, and ten had atherosclerosis. 
Seventy-nine congenital cases were 
excluded from the current study. 
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T = 368 


Fig. 6 (Richards, Jones, and Younge). 
Neoplasm (130) 


Causes of paralysis of multiple affect- 
ed cranial nerves. Numbers in paren- 
theses are total cases. T indicates 
grand total. Of the 15 patients whose 
cranial nerve palsies had a vascular 


Head trauma (64) 





Undetermined (44) 





E Rucker! cause, three had hypertension, three 
Aneurysm (32) O Rucker? had diabetes, and three had athero- 
SJ Rush & Y 3 sclerosis. 
Vascular (15) pipet — 
Other (83) 
recovery (7.7 months) if they recovered at all. est survival rate: 54.2% (106 of 196) of the 
Our follow-up data after dismissal did not pro- patients had died, compared with between 10% 
vide accurate information on time for the rest of (108 of 1,082) and 20% (216 of 1,082) of pa- 
the patients. tients with other diagnoses. 


Few of the patients with undetermined cause 
(15 of 248) were reclassified into diagnostic 
groups at follow-up. The definitive cause most 
often found was neoplasm, followed by various 


vascular causes (Table 3). paecieeren 

One hundred seventy-nine of the patients 
had died. No attempt was made to discover the Our data suggested that the diagnostic ap- 
cause of death. The tumor group had the poor- proach should be more aggressive in the group 


TABLE 2 
PATIENTS WITH OCULAR PALSY AND INTRACRANIAL NEOPLASM 
ACCORDING TO TYPE OF TUMOR AND AFFECTED CRANIAL NERVE 





CRANIAL NERVE AFFECTED 


OCULOMOTOR, 
OCULOMOTOR OCULOMOTOR TROCHLEAR, #TROCHLEAR 
TYPE OF AND AND AND AND NO. OF 
NEOPLASM OCULOMOTOR TROCHLEAR ABDUCENS  TROCHLEAR ABDUCENS ABDUCENS ABDUCENS PATIENTS 

Meningioma 6 7 21 2 6 6 2 50 
Other 

metastatic 2 1 29 1 1 2 — 36 
Pituitary 6 — 7 1 4 2 — 20 
Glioma 

(pontine and 

midbrain) 2 4 11 1 — -— — 18 
Chordoma 1 -—— 11 — 2 1 — 15 
Nasopharyngeal — — 9 — — 1 1 11 
Other primary 1 1 4 — 1 1 1 9 
Acoustic 

neuroma — 1 5 — — — — 6 
Multiple 

myeloma — — 5 — — — — 5 
Squamous cell — -— 2 — — 2 — 4 
Adenoid cystic — -— 1 2 — — — 3 
Other 1 — 10 2 2 1 16 

Total 19 14 115 4 16 17 193 





494 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Ta 
Vascular (129) 180 Žž ` 


Undetermined (160) 248 = 
Head trauma (87) 152 = 
Aneurysm (1838 L o o 
Neoplasm (45) 158 
Other (175) 295 0 


younger than 18 years. These patients are more 
likely to have tumors and sustain trauma and 
are less susceptible to atherosclerotic disease 
and diabetes. Nonetheless, there is a group of 
young patients in whom a benign cause is 
presumed. Robb’ found that in 63 children 
with idiopathic superior oblique muscle palsies 
among 110 patients, all instances were unilater- 
al. The youngest patient with an aneurysm 
causing an oculomotor nerve palsy was 14 years 
of age, and we concur with the recommenda- 
tion that angiography is unnecessary in pa- 
tients younger than 10 years.* Our youngest 
patient with an aneurysm was 34 years old. In 
our patients younger than 50 years, the cause in 
16% (90 of 536) of all palsies was undeter- 
mined, and others’ found no cause for 22% of 
isolated abducens nerve palsies in younger per- 
sons. Atypical partial oculomotor nerve palsies 
with accompanying neurologic signs restricted 
to the mesencephalon have been described.” 
Similarly, we found that among patients with 
additional neurologic symptoms, diagnosis was 
more certain, both in location and cause, with 
only 16% (22 of 138) of such patients having 
undetermined cause. The increasing trend in 
diagnosis of trochlear nerve palsies reflects an 
increased awareness of this problem, as noted 
by others.” 

The probability of incorrectly attributing a 
palsy to an idiopathic, or undetermined, cause 
is only 4% despite diagnostic studies, even 
when follow-up is long (Table 3). Because the 
recovery rate among this group is nearly 65%, 
the investigator may temporize with some opti- 
mism (Fig. 7). Perhaps because our success in 
obtaining more follow-up data was greater in 
the most recent series, we saw a trend to higher 
recovery rates than did those in the previous 
Mayo series,’ although similar rates apply to 
many of the causes. 





Total, 57.3% 
(614) 1,071 
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Fig. 7 (Richards, Jones, and Younge). 
Causes of paralysis and known recov- 
ery of patients with affected cranial 
nerves. Numbers in parentheses are 
patients with partial or total recovery. 
T indicates number of patients with 
and without recovery. 


Despite medical progress and improved ap- 
plications of sophisticated laboratory and im- 
aging studies in the past 40 years, the largest 
group of our patients had cranial nerve palsy of 
undetermined cause. Although computed to- 
mographic scans were widely used in the latest 
series, the use of magnetic resonance tech- 
niques had not yet been widespread enough to 
affect results. Magnetic resonance imaging ena- 
bled diagnosis in 69 of 144 cases (48%), and 
computed tomography enabled diagnosis in 
289 of 684 cases (42%). Invasive studies such as 
angiography were reserved for instances in 
which aneurysm, tumor, or arteriovenous mal- 
formation was suspected. Of 172 angiographic 
studies in our patients, 95 provided diagnostic 
information (34 of 48 tumors, 31 of 31 aneu- 
rysms, and four of four carotid fistulae were 
detected; most of the remaining studies did not 
provide diagnostic information). Multiplanar 
computed tomography may be a sufficient ini- 
tial noninvasive study,” especially when clini- 
cal suspicion is high—in patients with other 


TABLE 3 
CHANGE OF DIAGNOSIS FROM UNKNOWN 
TO KNOWN CAUSE AT FOLLOW-UP 


CRANIAL NERVE INVOLVED 


NO.OF = 
FINAL CAUSE CASES OCULOMOTOR TROCHLEAR ABDUCENS 
Neoplasm 6 0 1 5 
Vascular 4 2 2 0 
Multiple 
sclerosis 2 0 0 2 
Meningitis 1 0 1 0 
Lyme disease 1 0 1 0 
Mononeuritis 
multiplex 1 1 0 0 
Total 15 3 5 z 


Vol. 113, No. 5 


Paralysis of Motor Nerves of the Eye 495 





neurologic findings, for example.” The most 
useful studies in our series were computed 
tomography, magnetic resonance imaging, and 
angiography. The availability of magnetic reso- 
nance imaging is gradually increasing, but until 
1988 this study was far less available than 
computed tomography and, because of time 
factors in performing these scans, was still less 
available in 1991. Atrophy of muscles after 
paralysis may be seen in high-resolution mag- 
netic resonance images,’ and it may be of 
prognostic significance. 

Once the clinician has correctly diagnosed an 
ocular muscle palsy, it is important to perform 
the examination with the probable cause and 
probable outcome in mind. This knowledge is 
important not only for the patient but also for 
cost containment. Performing a full neuro-oph- 
thalmic evaluation of every case is inappropri- 
ate when clinical judgment can help select 
studies that may best confirm the diagnosis. 

For example, for a patient with combined 
palsies without obvious cause, a full investiga- 
tion should be started, perhaps best initiated 
with a general medical examination, neuroim- 
aging, and laboratory studies. In most patients, 
a definite cause is found. Computed tomogra- 
phy is highly sensitive in patients with accom- 
panying neurologic signs. The false localizing 
signs of a tumor, in which distant pressure 
induces paralysis, should also be remembered. 

An oculomotor nerve palsy must be pre- 
sumed to be caused by an aneurysm in a young 
woman with headache and a dilated pupil until 
proved otherwise by angiography. Partial ocu- 
lomotor nerve palsies with ipsilateral pain 
(most with mydriasis) may be caused by an 
unruptured aneurysm of the carotid or basilar 
artery. In our series, 26 oculomotor nerve 
palsies were caused by aneurysms, and the 
pupil was involved in 19. Others have com- 
mented on ischemic causes, noting the marked 
discrepancy between complete or severe pare- 
sis of the muscles innervated by the oculomotor 
nerve and sparing of the pupil. An excellent 
summary of current indications for diagnostic 
evaluation of oculomotor nerve palsies has re- 
cently been published." 

Older patients without systemic disease in 
whom few accompanying symptoms occur may 
simply be observed for a few weeks, and no 
further study may be needed unless the palsy 
persists or recurs. Even so, the results of the 
studies may be normal, and further expectant 
management is justified. Similarly, diabetic, 
hypertensive, or other elderly persons with 


atherosclerosis without obvious accompanying 
neurologic problems may be observed for some 
time without jeopardy. One might assess the 
muscle imbalance of such patients and look for 
definite improvement during the first several 
weeks before doing more diagnostic testing. 
Waiting is often as useful as any sophisticated 
imaging study. However, a patient may have 
diabetes, hypertension, and atherosclerosis 
along with aneurysm or tumor. 

When close follow-up of the patient is doubt- 
ful, the least invasive studies should be per- 
formed first. The category of unknown causes 
remained large, even in the last two series, 
despite rather complete and long-term follow- 
up, advanced scanning techniques (computed 
tomography and magnetic resonance imaging), 
and a dramatic improvement in our ability to 
diagnose cranial nerve palsies. By their rather 
benign course, such undiagnosed cases suggest 
a microscopic origin of vascular microangiopa- 
thy. It was beyond the scope of our study to 
mention all the blood tests and other studies 
that can be performed to identify causes, but 
our list was suggestive. Whether the primary 
condition can be treated, some muscle surgical 
procedure or prism therapy might ultimately be 
needed to restore binocularity if recovery is 
insufficient. Complete or partial occlusion of 
spectacle lenses is often helpful while recovery 
is awaited, and botulinum toxin has been useful 
in a few of our patients awaiting recovery and in 
chronic permanent abducens nerve palsies.” 
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OPHTHALMIC MINIATURE 
He was a round man, beautifully shaved. He was soft and, if not 
unctuous, he was at least a smooth article. The black silk suit put forth a 
sheen; the shoes bore a dulled gleam. He was not perfumed, but he exuded 


an odor of self-satisfaction. 


Contradicting all this were the man’s eyes: hard, bright. They were 
shrewd little chips of quartz. His glance never wavered; his toneless stare 


could bring a nurse to tears. 


Lawrence Sanders, The First Deadly Sin 


New York, Berkley Publishing, 1973, p. 65 


Congenital Oculomotor Nerve Palsy, Cerebellar 


Hypoplasia, and Facial Capillary Hemangioma 


William L. White, M.D., John V. Mumma, M.D., and John J. Tomasovic, M.D. 


We saw two infants with the unusual combi- 
nation of oculomotor nerve palsy, facial capil- 
lary hemangioma, cerebellar hypoplasia, and 
apparent gaze palsy. Systematic imaging of 
children with congenital oculomotor nerve 
palsy may lead to the recognition of more 
associated neurologic abnormalities that are 
not clinically apparent, as was the case in our 
patients. 


(CONGENITAL OCULOMOTOR NERVE PALSY in chil- 
dren is uncommon, but has been seen in associ- 
ation with other abnormalities.’* We recently 
examined two infants with congenital oculomo- 
tor nerve palsy seen in conjunction with facial 
capillary hemangioma, apparent gaze palsy, 
and cerebellar hypoplasia. 


Case Reports 


Case 1 

A 4,000-g term boy born to a 24-year-old 
gravida 2, para 1 woman by uncomplicated 
spontaneous vaginal delivery was referred for 
examination at 3 weeks of age. A 3.0 X 3.5-cm 
lesion, typical for a capillary hemangioma, was 
apparent over the right temporal and periocular 
areas (Fig. 1). His ocular examination disclosed 
a large right hypertropia and right exotropia. 
He was unable to adduct the right eye beyond 
the vertical midline or to rotate it below the 
horizontal midline. The left pupil was slightly 
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larger than the right pupil, and a minimal right 
upper-eyelid blepharoptosis was present. No 
retinal angiomas or other vascular abnormali- 
ties were observed with ophthalmoscopy. His 
parents were not related and had a healthy 
5-year-old girl with a sebaceous nevus on her 
cheek. The family history was otherwise unre- 
markable for ocular, central nervous system, or 
other dermal abnormalities. Cranial computed 
tomography displayed a hypoplastic right cere- 
bellar hemisphere and inferior vermis with a 
midline cleft connecting an enlarged right cere- 
bellar cistern with the fourth ventricle. No 
orbital or central nervous system hemangiomas 
were evident (Fig. 2). 

By 5 months of age, he exhibited a marked 
left face turn when fixing with either eye. He 
avoided any left gaze and did not appear to fuse 
in any field. His left eye would abduct during 
doll’s head maneuvering, but his right eye 
failed to adduct. The pupils were both reactive 
to light, but the right pupil appeared to remain 
at 4 mm in both light and dark, whereas the left 
pupil constricted from 5.5 to 4.5 mm. 

Strabismus surgical procedures were per- 
formed when the infant was 8 months old and 
consisted of a right lateral rectus muscle reces- 
sion and right medial rectus muscle resection 
for the oculomotor nerve palsy and a left medial 
rectus muscle recession and a left lateral rectus 
muscle resection for the gaze palsy. Intraopera- 
tively, forced ductions of the left eye were full, 
but in the right eye they were severely restricted 





Fig. 1 (White, Mumma, and Tomasovic). Case 1. 
Right periocular capillary hemangioma and miotic 
pupil at the age of 7 months. 
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Fig. 2 (White, Mumma, and Tomasovic). Case 1. 
Cranial computed tomographic image at the age of 6 
weeks. Cerebellar hypoplasia is easily observed. 


to downward rotation and moderately restrict- 
ed to adduction. The right medial rectus muscle 
was thin and friable with markedly decreased 
tone, which made it difficult to reattach to the 
globe. 

Visual acuity has been kept equal with sched- 
uled patching. Results of his neurologic exami- 
nation (with the exception of his ocular exami- 
nation) remain within normal limits. He is also 
making appropriate achievements on the Den- 
ver Development Screening Test at 15 months 
of age. The capillary hemangioma has steadily 
regressed (Fig. 3). 


Case 2 

A 4,253-g term boy born to a 30-year-old 
gravida 2, para 1 woman by uncomplicated 
spontaneous vaginal delivery had prominent 
bilateral upper-eyelid capillary hemangiomas 
at birth (larger on the left than the right) that 
increased in size for the first few days of life 
(Fig. 4). A marked left blepharoptosis was ob- 
served. The right palpebral fissure was 5 to 6 
mm, whereas the left palpebral fissure was 3 
mm. At 1 month of age, he had a large left 
exotropia with a small left hypertropia. He was 
unable to adduct the left eye past the midline or 
to rotate it downward fully. His left pupil was 1 
mm smaller than the right pupil, but both were 
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Fig. 3 (White, Mumma, and Tomasovic). Case 1. 
Regression of the capillary hemangioma is apparent 
at the age of 15 months. 


reactive to light. Pupillary size was not influ- 
enced by position of gaze, and no eyelid eleva- 
tion was evident on downgaze or gaze to the 
right. No vascular abnormalities were observed 
with ophthalmoscopy. The parents were unre- 
lated and had a healthy 32-year-old girl. The 
mother had a café au lait spot on one arm and a 
small hemangioma on her upper lip that re- 
gressed as an infant. The family history was 
otherwise unremarkable for ocular, central 
nervous system, or dermal abnormalities. Cra- 
nial computed tomography showed cerebellar 
hypoplasia and partial agenesis of the vermis; 
orbital or central nervous system hemangiomas 
were notably absent (Fig. 5). 

At 7 months of age, he had an 85-prism 
diopter exotropia with no marked vertical devi- 
ation in primary gaze (Fig. 6). A marked right 
face turn was observed with either eye fixing. 
He had a moderate restriction of abduction of 
the right eye, and a marked restriction of ad- 
duction and moderate restriction of upward 
and downward rotation of the left eye. The 
right eye abducted well on doll’s head examina- 
tion, but the left eye adducted just slightly 
beyond the midline. Fusion was not evident. 

At 8 months of age, a right lateral rectus 
muscle resection and a right medial rectus mus- 





Fig. 4 (White, Mumma, and Tomasovic). Case 2. 
Prominent bilateral upper-eyelid capillary hemangi- 
omas at the age of 4 weeks. 
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Fig. 5 (White, Mumma, and Tomasovic). Case 2. 
Cranial computed tomographic image at the age of 6 
weeks. Notice cerebellar hypoplasia. 


cle recession were performed for the gaze palsy, 
and a left lateral rectus muscle recession and a 
left medial rectus muscle resection were per- 
formed for the oculomotor nerve palsy. Intra- 
operatively forced duction examination dis- 
closed mild restriction to abduction of the right 
eye and a moderate restriction to adduction of 
the left eye. The left medial rectus muscle was 
unusually friable. 

Visual acuity has been kept equal with sched- 
uled patching. He has a small left hypertropia 
with a residual 40-prism diopter left exotropia. 
He manifested a 10-degree left face turn while 
fixing the right eye and a 20-degree right face 
turn with mild chin elevation while fixing with 
the left eye (which appears to be caused by the 
blepharoptosis). At his ten-month examina- 
tion, he appeared to be developing normally 
with unremarkable results of neurologic exami- 
nation (with the exception of his ocular defi- 
ciencies) and appropriate Denver Development 
Screening Test achievements. His capillary he- 
mangioma has markedly involuted with time. 


Discussion 


The capillary hemangiomas in these patients 
were typical in that involution commenced dur- 
ing infancy.’ Neither child had any ocular com- 








Fig. 6 (White, Mumma, and Tomasovic). Case 2. 
Eighty-five—prism diopter exotropia with no marked 


vertical deviation in primary gaze at the age of 7 
months. 


plications that we could directly attribute to the 
hemangiomas. 

Congenital oculomotor nerve palsy was once 
thought not to be associated with other neuro- 
logic abnormalities.’ Other investigators have 
seen congenital oculomotor nerve palsy in as- 
sociation with generalized developmental de- 
lay, seizure disorder, and focal neurologic defi- 
cits (that is, hemiplegia).” One recent review 
found that ten of 14 patients with congenital 
oculomotor nerve palsy had associated neuro- 
logic defects.’ Therefore, it seems that neuro- 
logic abnormalities associated with congenital 
oculomotor nerve palsy are not as uncommon 
as was once thought. 

The results of pupillary examination in both 
our patients were somewhat unusual, because 
miosis is not usually anticipated early in oculo- 
motor nerve palsy. Walsh® observed, however, 
that one of the possibilities for aberrant regen- 
eration in oculomotor nerve palsy is a small 
pupil that reacts sluggishly to light. In a recent 
study, eight of 12 patients with congenital 
oculomotor nerve palsy had miotic pupils with 
minimal or no reaction to light.’ Both of our 
patients exhibited this type of pupillary reac- 
tion. 

The oculomotor nerve palsy was unusual in 
Case 1 with respect to the vertical deviation. 
This discrepancy might be explained by more 
severe involvement of the inferior division of 
the oculomotor nerve. This would allow the 
superior rectus muscle to overpower the inferi- 
or rectus muscle and to rotate the eye upward 
while still allowing exotropia from the weak 
medial rectus muscle. This might also explain 
the minimal blepharoptosis seen in this patient 
since the superior division of the oculomotor 
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nerve innervates both the superior recti and the 
levator muscles. 

The cerebellar hypoplasia in these infants 
was marked. Generally, individuals with cere- 
bellar hypoplasia may manifest some type of 
extraocular movement dysfunction, such as 
nystagmus, square-wave jerks, saccadic oscilla- 
tions, or esotropia, but they do not typically 
have a specific cranial nerve palsy as did our 
patients.”* Joubert and associates” described an 
association of hypoplasia of the cerebellar ver- 
mis, mental retardation, abnormal eye move- 
ments, and episodic hyperpnea; variations on 
this basic theme have also been described.° 
None of these, however, appear to represent 
our cases. 

The apparent gaze palsies seen in these in- 
fants were similar, with deviation of the intact 
eye into the adducted position, even when the 
involved eye was covered. We did not observe a 
restriction on forced ductions to account for 
this observation fully. The central nervous sys- 
tem abnormality that causes some individuals 
with cerebellar hypoplasia to have esotropia 
might have precipitated the adduction of the 
nonpalsied eyes in our two patients. 

Both our patients had thin and friable medial 
recti muscles. When anticipating surgical pro- 
cedures in this type of patient, one should be 
aware that the dissection and reattachment of 
the muscles in such patients may be more diffi- 
cult than usual. 
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Risk Factors for Suprachoroidal Hemorrhage After 


Filtering Surgery 


The Fluorouracil Filtering Surgery Study Group 


In the Fluorouracil Filtering Surgery Study, 
ten of 162 eyes (6.2%) that had undergone 
previous cataract extraction developed a non- 
expulsive suprachoroidal hemorrhage after 
filtering surgery. Of the previously reported 
risk factors, including age, myopia, history of 
vitrectomy, history of 5-fluorouracil injec- 
tions, postoperative hypotony, and high pre- 
operative intraocular pressure, only high 
preoperative intraocular pressure was statisti- 
cally significant (P = .002). The risk of supra- 
choroidal hemorrhage was strongly associated 
with the level of the preoperative intraocular 
pressure. None of the 63 patients with a preop- 
erative intraocular pressure less than 30 mm 
Hg, three of the 47 patients (6%) with a preop- 
erative intraocular pressure between 30 and 39 
mm Hg, four of the 36 patients (11%) with a 
preoperative intraocular pressure between 40 
and 49 mm Hg, two of the 12 patients (17%) 
with a preoperative intraocular pressure be- 
tween 50 and 59 mm Hg, and one of four 
patients with an intraocular pressure more 
than 60 mm Hg developed a suprachoroidal 
hemorrhage. Because the preoperative intra- 
ocular pressure was highly correlated with the 
difference between the preoperative and the 
postoperative intraocular pressure, it was not 
possible to distinguish which factor was clini- 
cally more important. 


Postoperative delayed nonexpulsive supra- 
choroidal hemorrhage is one of the most dread- 
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ed complications of glaucoma filtering sur- 
gery.’ The Fluorouracil Filtering Surgery 
Study’ evaluated risk factors for postopera- 
tive suprachoroidal hemorrhage. The typical 
findings of delayed nonexpulsive suprachoroi- 
dal hemorrhage include the acute onset of se- 
vere ocular and cranial discomfort associated 
with profound visual loss; shallowing of the 
anterior chamber; and large, dark choroidal 
elevations. The prognosis for return of preoper- 
ative visual acuity is guarded despite surgical 
interventions to drain the hemorrhage and es- 
tablish normal anterior and posterior anatomic 
configurations. 





Patients and Methods 





Patients with uncontrolled glaucoma and an 
intraocular pressure more than 21 mm Hg on 
maximal medical therapy who had undergone 
either previous cataract extraction or unsuc- 
cessful filtering surgery were enrolled in our 
study. Two hundred thirteen eyes were ran- 
domly assigned to a standard treatment group 
(trabeculectomy alone) or to a 5-fluorouracil- 
treated group (trabeculectomy and postopera- 
tive, subconjunctival injections of 5-fluoroura- 
cil) to determine if postoperative injections of 
5-fluorouracil increased the success rate of 
glaucoma filtering surgery. Patients in the 5- 
fluorouracil treatment group received subcon- 
junctival injections of 5-fluorouracil, 5 mg in 5 
ml of sterile saline solution, twice daily on 
postoperative days 1 through 7; and one injec- 
tion daily on postoperative days 8 through 14. 
Only one eye per patient was eligible for enroll- 
ment. 

The intraocular pressure was determined at 
the qualifying visit according to a standardized 
protocol.’ The study surgery was performed 
within two weeks of the qualifying visit. Six of 
the ten patients who subsequently developed a 
suprachoroidal hemorrhage underwent filter- 
ing surgery the day after the qualifying visit 
(one patient, three days later; one patient, four 
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TABLE 1 
CLINICAL COURSE 


PATIENT TREATMENT 
NO. GROUP PREOPERATIVE 
1 Standard 70 
2 5-Fluorouracil 59.5 
3 Standard 53.5 
4 Standard 41 
5 5-Fluorouracil 41 
6 5-Fluorouracil 40.5 
Fi Standard 40 
8 5-Fluorouracil 38 
9 5-Fluorouracil 32.5 
10 Standard 31.5 


INTRAOCULAR PRESSURE (MM HG) 


LOWEST BEFORE ONE-YEAR 
HEMORRHAGE* POSTOPERATIVE 

— 13 

0 27 

6 25 

5 24 

2 16 

4 13 

6 43 

0 46 

0 12 

3 Died 





*Hemorrhage occurred on first postoperative day before measurement of intraocular pressure in Patient 1. 
'HM indicates hand motions; LP indicates light perception; NLP indicates no light perception. 


days later; one patient, five days later; and one 
patient, six days later). During the first two 
postoperative weeks, the intraocular pressure 
was measured daily. Postoperative intraocular 
pressure values for the patients who developed 
a hemorrhage were included only for the days 
before the hemorrhage occurred. No postopera- 
tive intraocular pressure data were included for 
the one patient who developed a hemorrhage 
during the first postoperative day before intra- 
ocular pressure measurement; therefore, this 
patient was excluded from some analyses. 

All patients underwent standardized visual 
acuity testing at the qualifying visit. The clini- 
cal coordinator obtained a medical history, 
which included the following: history of diabe- 
tes controlled by diet, oral medications, or 
insulin; diagnosis of hypertension; or use of 
antiplatelet medications (aspirin, indometha- 
cin, dipyridamole) two weeks before filtering 
surgery. Lens status (phakic, aphakic, or pseu- 
dophakic) was also determined during the pre- 
operative clinical examination. Previous vitrec- 
tomy included a vitrectomy performed before 
enrollment in the Fluorouracil Filtering Sur- 
gery Study, as well as a vitrectomy performed 
at the time of the filtering procedure. 

Statistical analyses were performed to deter- 
mine if the preoperative characteristics of the 
patients who developed a suprachoroidal hem- 
orrhage were different from those of the pa- 
tients who did not develop a hemorrhage. The 
continuous variables (age, intraocular pres- 


sure, and spherical equivalent of the refractive 
error) were analyzed using two-tailed t-tests 
and nonparametric Mann-Whitney U tests. Cat- 
egoric variables including randomization group 
(5-fluorouracil or standard treatment), intra- 
ocular lens status, history of diabetes, previ- 
ous vitrectomy, hypertension, and antiplatelet 
medication were analyzed using chi-square 
tests. Stepwise multiple logistic regression was 
used to determine the multivariate model that 
best predicted suprachoroidal hemorrhage. 





Results 





Of the 213 patients enrolled in the Fluoroura- 
cil Filtering Surgery Study, ten (4.7%) devel- 
oped a delayed nonexpulsive suprachoroidal 
hemorrhage within the first postoperative 
month. All ten of the patients who developed a 
suprachoroidal hemorrhage had undergone 
previous cataract extraction. The incidence of 
suprachoroidal hemorrhage among the 162 pa- 
tients who had previously undergone cataract 
extraction was 6.2% (ten of 162 patients). No 
hemorrhages occurred in the 51 phakic patients 
who had previously undergone unsuccessful 
filtering procedures enrolled in the study. Al- 
though this difference was not statistically sig- 
nificant (P = .15, as determined by chi-square), 
the power to detect a difference between pa- 
tients who had undergone previous cataract 
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TABLE 1 (Continued) 
CLINICAL COURSE 





VISUAL ACUITY* 
ONE-YEAR DAY OF TREATMENT OF 
PREOPERATIVE POSTOPERATIVE HEMORRHAGE HEMORRHAGE 
2/200 2/200 Observation 
5/200 10/30 7 Drainage, postoperative day 7 
10/20 10/30 3 Drainage, postoperative days 6 and 13 
10/15 10/20 Between 14 
and 30 days Observation 
5/160 10/200 6 Drainage, postoperative day 6 
10/160 10/30 Between 14 
and 30 days Observation 
HM EP Between 14 
and 30 days Observation 
HM NLP 4 Drainage, postoperative day 9 
10/10 10/15 4 Observation 
10/160 Died 12 Observation 
extractions and previous unsuccessful filtering TABLE 2 


procedures was small. This study included re- 
sults for only the 162 patients in the Fluoroura- 
cil Filtering Surgery Study with a history of 
cataract extraction. The results were virtually 
identical when all patients were included. 

The clinical course of the ten patients who 
developed a suprachoroidal hemorrhage after 
filtering surgery is presented in Table 1. All 
patients except one developed severe ocular 
discomfort. The diagnosis of suprachoroidal 
hemorrhage was confirmed with indirect oph- 
thalmoscopy in all eyes. In one patient the 
diagnosis was confirmed with magnetic reso- 
nance imaging. 

One year postoperatively, visual acuities 
were not substantially changed compared with 
the preoperative levels. In two eyes the visual 
acuity was markedly improved despite the hem- 
orrhage. Resolution of preoperative corneal 
edema related to reduction of intraocular pres- 
sure in one patient, and corneal transplantation 
in another, explained the improved acuities. 

Of the risk factors studied, high preoperative 
intraocular pressure was most highly correlated 
with the incidence of suprachoroidal hemor- 
rhage (Table 2). The preoperative intraocular 
pressures of the patients enrolled in the study 
ranged from 22 to 70 mm Hg. The mean preop- 
erative intraocular pressure in the eyes that 
developed hemorrhages was 45 mm Hg (stan- 
dard deviation = 12 mm Hg), compared with a 
mean of 35 mm Hg (standard deviation = 10 
mm Hg) in the eyes without hemorrhages (P = 
.002, as determined by t-test). The preoperative 


PATIENT CHARACTERISTICS 





NO 
SUPRACHOROIDAL SUPRACHOROIDAL 
HEMORRHAGE HEMORRHAGE 
(N=10) (N=152) P VALUE 


Preoperative intraocular 
pressure (mm Hg) 
(mean + S.D.)* 

Greatest difference 
between 
preoperative and 
postoperative 
intraocular 
pressure (mm Hg) 
(mean + S.D.) 


Lowest intraocular 
pressure (mm Hg) 
during 
postoperative 
2 weeks 
(mean + S.D.) 

Age (mean + S.D.) 

5-Fluorouracil 
treatment 5/10 76/152 1.00 

Hypertension 4/10 53/152 1.00 

Vitrectomy 4/10 55/146 1.00 

Diabetes 3/10 23/152 426 

Antiplatelet therapy 3/9 33/147 .730 

Aphakia 6/10 71/152 625 

Spherical equivalent 
(diopters)* 


(mean + S.D.) 


44.8 + 12.3 34.6 + 9.9 .002 


39.1 + 9.3 31.7 £ 10.2 .036 


29+25 
66 + 15 


29 #35 991 
65 + 15 832 


8.6 + 1.9 9.8 + 3.6 .460 





*S.D. indicates standard deviation. 
tin aphakic eyes (five aphakic eyes in suprachoroidal hemor- 
rhage group and 66 in non-suprachoroidal hemorrhage group). 
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e No Suprachoroidal Hemorrhage 
O Suprachoroidal Hemorrhage 


Difference 





20 30 40 50 60 70 80 


Preoperative intraocular pressure 

Fig. 1 (Fluorouracil Filtering Surgery Study 
Group). Scattergram of the preoperative intraocular 
pressure (mm Hg) with the greatest difference be- 
tween the preoperative and the postoperative intra- 
ocular pressures during the first 14 postoperative 
days. The correlation coefficient is 0.943. For those 
patients developing a suprachoroidal hemorrhage, 
the lowest postoperative pressure before the hemor- 
rhage occurred is used in the calculation. 


intraocular pressure was highly correlated with 
the change between the preoperative and post- 
Operative intraocular pressure during the first 
two postoperative weeks (Fig. 1). The correla- 
tion coefficient of the preoperative intraocular 
pressure with the difference between the preop- 
erative and the lowest postoperative pressure 
during the first two postoperative weeks was 
0.943 (P < .001, t-test for significance of Pear- 
son correlation coefficient). The preoperative 
pressure was not correlated with the postopera- 
tive pressure. The correlation coefficient be- 
tween the preoperative pressure and the lowest 
postoperative pressure during the first two 
postoperative weeks was 0.091 (P = .251, as 
determined by t-test). 

The risk of developing a suprachoroidal hem- 
orrhage was related to the magnitude of the 
preoperative intraocular pressure (P = .0014, 
as determined by the Armitage test for linear 
trend). None of the 63 eyes with a preoperative 
pressure less than 30 mm Hg had a supracho- 
roidal hemorrhage, whereas 10.1% (ten of 99) 
of the eyes with pressures greater than or equal 
to 30 mm Hg had suprachoroidal hemorrhages. 
As the intraocular pressure increased, the risk 
of developing a suprachoroidal hemorrhage in- 
creased (Table 3). None of the other risk factors 
examined demonstrated a statistically signifi- 
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TABLE 3 
SUPRACHOROIDAL HEMORRHAGE BY QUALIFYING 
VISIT INTRAOCULAR PRESSURE* 


NO. OF PATIENTS 


PERCENT 
INTRAOCULAR WITH WITHOUT WITH 
PRESSURE AT SUPRA- SUPRA- SUPRA- 
QUALIFYING | CHOROIDAL CHOROIDAL CHOROIDAL 
VISIT (MM HG) HEMORRHAGE HEMORRHAGE TOTAL HEMORRHAGE 
22-29 0 63 63 0 
30-39 3 44 47 6.4 
40-49 4 32 36 iA 
50-59 2 10 12 16.7 
60-70 1 3 4 25.0 
Total 10 152 162 6.2 


*The test for a linear association was statistically significant 
(P = .0014; Armitage test for linear association). 


cant association with suprachoroidal hemor- 
rhage (Table 2). Stepwise multiple logistic re- 
gression was used to determine the multivariate 
model that best predicted suprachoroidal hem- 
orrhage. After the preoperative intraocular 
pressure entered the logistic model, no other 
variable was significant. Likewise, if the change 
between the preoperative intraocular pressure 
and the lowest intraocular pressure during the 
first two postoperative weeks was entered into 
the model, no other variable was significant. 
The model predicted that a 10-mm Hg increase 
in preoperative intraocular pressure increased 
the risk of suprachoroidal hemorrhage with an 
odds ratio of 2.2 (95% confidence interval; 1.3, 
3.8). 

The intraocular pressures of the two groups 
during the first two postoperative weeks were 
compared (Fig. 2). Intraocular pressure read- 
ings for the patients who developed a hemor- 
rhage were included only for the days before 
the hemorrhage occurred. No statistically sig- 
nificant differences were found between the 
two groups (as determined by the Mann- 
Whitney U test). The intraocular pressure dif- 
ference between the means of the two groups 
on postoperative days 2 and 3 was statistically 
significant because of some high values of in- 
traocular pressure in the group without a su- 
prachoroidal hemorrhage. However, when the 
logarithm of the measurements was used to 
correct the skewness and unequal variances,’ 
no statistically significant difference was found 
on either day 2 or 3 (P = .721, P = .421, 
respectively; as determined by t-test). 

Postoperative hypotony was not statistically 
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Postoperative Day 

Fig. 2 (Fluorouracil Filtering Surgery Study 
Group). Comparison of intraocular pressures (mm 
Hg) during the first 14 postoperative days between 
the patients who developed a suprachoroidal hemor- 
rhage and those who did not. The medians are 
presented with the interquartile ranges, with the 
25th and 75th percentiles. 


different in those eyes that developed a hemor- 
rhage compared with hypotony of those eyes 
that did not. Of the patients who did not devel- 
op suprachoroidal hemorrhages, 76% (115 of 
152) had an intraocular pressure less than 5 mm 
Hg at least once during the first two postopera- 
tive weeks. Of the nine patients with supracho- 
roidal hemorrhages, six had pressures this low 
(P = .691, as determined by two-tailed Fisher's 
exact test). The mean of the lowest pressure 
during the first two postoperative weeks for the 
group with hemorrhage was 2.9 mm Hg (stan- 
dard deviation = 2.5) and 2.9 mm Hg (standard 
deviation = 3.5) for those without hemorrhages 
(not significant, P = .99, as determined by 
t-test). 

In this study, 6% (five of 81) of the patients in 
the standard treatment group, and 6% (five of 
81) of the patients in the 5-fluorouracil-treated 
group developed a hemorrhage. There was no 
evidence that 5-fluorouracil injections contrib- 
uted to this complication. Of the ten patients 
with a hemorrhage, six were aphakic and four 
were pseudophakic; of the 152 patients without 
a suprachoroidal hemorrhage, 71 (47%) were 
aphakic (P = .625, as determined by chi- 
square). 

The mean age of patients without a hemor- 
rhage was 65 years (standard deviation = 15) 
compared to 66 years (standard deviation = 15) 





for patients with a hemorrhage, which was not 
a statistically significant difference (P = .832, as 
determined by chi-square). 

The history of a vitrectomy was not associat- 
ed with suprachoroidal hemorrhage in the 
study. Four of ten of the patients with a hemor- 
rhage had a vitrectomy vs 55 of 146 of those 
without a hemorrhage (P = 1.00, as determined 
by chi-square). A preoperative history of hyper- 
tension, diabetes, or antiplatelet medication 
was not statistically associated with the devel- 
opment of a suprachoroidal hemorrhage. 

To determine whether myopia was a risk 
factor for suprachoroidal hemorrhage, the re- 
fractive error of the aphakic patients before 
filtering surgery was reviewed. Five aphakic 
patients with a hemorrhage and 66 aphakic 
patients without a hemorrhage had sufficient 
visual acuity to undergo preoperative refrac- 
tions. Axial length was not measured as a part 
of the qualifying visit. The mean preoperative 
spherical equivalent of those eyes with a supra- 
choroidal hemorrhage was +8.6 diopters (stan- 
dard deviation = 1.9) compared to +9.8 diop- 
ters (standard deviation = 3.6) in the group 
without a hemorrhage (not significant, P = .46, 
as determined by t-test). Two of the five aphakic 
eyes with a hemorrhage had a spherical equiva- 
lent of less than or equal to 8 diopters. This 
degree of myopia was present in 16 of 66 (24%) 
patients without a hemorrhage (not significant, 
P = .595, as determined by Fisher’s exact test). 





Discussion 





Although the primary goal of the Fluoroura- 
cil Filtering Surgery Study was not to deter- 
mine risk factors for suprachoroidal hemor- 
rhage, the prospective nature of the investi- 
gation and the well-documented postoperative 
clinical course provided a unique opportunity 
to evaluate this complication. Because many of 
the patients had poor prognoses for filtering 
surgery success with trabeculectomy, the re- 
sults regarding the risk factors may not be 
applicable to other types of filtering surgery or 
to patients with better prognoses. 

Although the previously reported risk fac- 
tors™ of postoperative hypotony, age, 5-fluoro- 
uracil injections, spherical equivalent of the 
preoperative refractive error, previous vitrec- 
tomy, history of hypertension, diabetes, anti- 
platelet medication, or aphakia vs pseudo- 
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TABLE 4 
NINETY-FIVE PERCENT CONFIDENCE INTERVALS ON 
ODDS RATIOS OF DISCRETE VARIABLES* 


j 
95% 


CONFIDENCE 
LIMITS 

ESTIMATED — 

VARIABLE ODDS RATIO LOWER UPPER 
5-Fluorouracil treatment 1.0 0.3 3.6 
Vitrectomy 1.1 0.3 4.1 
Hypertension Vig 0.3 4.6 
Diabetes 2.3 0.6 9.5 
Antiplatelet use LTA 0.4 7.3 
Intraocular lens status i I G 0.5 6.3 


"NA 

*An odds ratio = 2.0 or < 0.5 may be roughly interpreted as 
consistent with a clinically important difference between groups. 
These estimates are based on the data for each group in Table 
2. 


phakia status were not statistically significant 
in this study, they could not be excluded as 
possible risk factors (Tables 4 and 5). Because 
the incidence of suprachoroidal hemorrhage 
was low (6%), this study did not have the 
statistical power to detect all important differ- 
ences and could not demonstrate that a variable 
was not related to its occurrence. 

For patients in the study, increased preopera- 
tive intraocular pressure was the most impor- 
tant predictor of postoperative nonexpulsive 
suprachoroidal hemorrhage. Because the pre- 
operative intraocular pressure and the magni- 
tude of the postoperative pressure decrease 
were so highly correlated, we could not distin- 
guish which factor was most important. Reduc- 
ing the intraocular pressure before filtering 
surgery and decreasing the magnitude of the 
immediate postoperative intraocular pressure 
reduction are prudent steps that may reduce the 
risk of this complication. The use of releasable 
sutures or argon laser suture lysis to minimize 
the acute pressure reduction, as well as osmotic 
agents to lower the preoperative intraocular 
pressure may be clinically useful maneuvers. 


THE FLUOROURACIL FILTERING SURGERY STUDY 
INVESTIGATORS 
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TABLE 5 
NINETY-FIVE PERCENT CONFIDENCE INTERVALS ON 
THE DIFFERENCE BETWEEN CONTINUOUS VARIABLE 
MEASUREMENTS IN THE SUPRACHOROIDAL 
HEMORRHAGE AND NONHEMORRHAGE GROUPS* 


-—_—_—— sss 


95% CONFIDENCE INTERVAL 


CONFIDENCE 
LIMITS 
ESTIMATED 
VARIABLE DIFFERENCE LOWER UPPER 

Preoperative intraocular 

pressure (mm Hg) 10.2 3.7 16.7 
Greatest differencet 

(mm Hg) between 

preoperative and postoperative 

intraocular pressure 7.4 0.4 14.4 
Lowest postoperative 

intraocular pressure (mm Hg)t 0.0 —2.3 2.3 
Age (yrs) 1 -9 11 
Spherical equivalent? —1.2 —4.4 2.0 


_ereree————————— 


“These estimates are based on data for each group in Table 2. 
‘During the first two postoperative weeks. 
*In aphakic eyes. 
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OPHTHALMIC MINIATURE 
A Japanese sage—I forget his name—told his disciples, ‘Write as short as 
you can.” Sydney Smith, an English clergyman and wit of the last century, 
also spoke out for brevity: “Short views, for God’s sake, short views!” he 
said. And Miss Ferguson, the lively spinster who was my composition 
teacher in Chicago some sixty years ago, would dance before the class, clap 
her hands, and chant (her music borrowed from Handel’s “Hallelujah” 


Chorus): 
Be speci- fic! 


Saul Bellow, Something to Remember Me By 


New York, Viking, 1990, p. v 





The Effect of Intracamerally Injected Ethacrynic Acid on 
Intraocular Pressure in Patients With Glaucoma 





Shlomo Melamed, M.D., Ronit Kotas-Neumann, M.D., Adiel Barak, M.D., 
and David L. Epstein, M.D. 


We studied the effect of ethacrynic acid on 
intraocular pressure in eyes with advanced 
open-angle glaucoma. Five to 15 pl of etha- 
crynic acid (3.3 to 9.8 wg) was injected intra- 
camerally after retrobulbar anesthesia was 
achieved in five eyes of five patients with 
advanced glaucoma. Intraocular pressure be- 
fore treatment ranged from 26 to 46 mm Hg 
with maximal medical treatment. A reduction 
in intraocular pressure from 9 to 31 mm Hg 
was observed in all patients three to 24 hours 
after treatment, and this effect lasted for three 
days, with a gradual return of intraocular 
pressure to pretreatment values one week af- 
ter treatment. No acute corneal or anterior 
chamber side effects were observed and re- 
sults of corneal endothelial cell counts were 
essentially unchanged two months after treat- 
ment. We suggest that ethacrynic acid may 
represent a new class of antiglaucoma medica- 
tion. Intracameral administration of etha- 
crynic acid or a derivative might be contem- 
plated in the future at the time of other ocular 
surgical procedures to treat short-term intra- 
ocular pressure increase. 
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Previous stupirs have indicated that sulfhy- 
dryl reactive compounds may influence aque- 
ous humor outflow facility by acting directly on 
the trabecular meshwork.'* 

Ethacrynic acid is a sulfhydryl-reactive diu- 
retic that originally was introduced to replace 
mercurial agents.’ Although subsequently re- 
placed by non-sulfhydryl-reactive drugs such 
as furosemide,’ ethacrynic acid has been safely 
administered either orally or intravenously to 
humans for many years.’ Studies in living mon- 
key eyes’ and enucleated human eyes* have 
shown an increase in outflow facility after per- 
fusion of ethacrynic acid through the anterior 
chamber in final anterior chamber concentra- 
tions as low as 0.01 mM.* Living monkeys 
tolerated direct intracameral injections of etha- 
crynic acid up to 3.0 mM without adverse ef- 
fects.” 

The mechanism responsible for the increase 
in outflow facility is uncertain. Erickson-Lamy, 
Schroeder, and Epstein” found a reversible 
change in cell shape in cultured human trabec- 
ular endothelial cells at concentrations of etha- 
crynic acid similar to those causing an outflow 
facility increase in living monkeys. Small 
breaks in the inner wall of Schlemm’s canal 
were observed in living monkeys.’ Current 
studies have focused on the more precise deter- 
mination of the morphologic correlate to the 
outflow facility effect. 

In one study, no intraocular pressure effects 
of oral administration of ethacrynic acid were 
observed." However, it is not certain what ante- 
rior chamber drug concentrations of ethacrynic 
acid are achieved by oral administration. Al- 
though topically administered ethacrynic acid 
and its derivatives have decreased intraocular 
pressure in rabbits and monkeys, some corneal 
and external side effects were observed.” In 
contrast, living monkeys tolerated direct intra- 
cameral injections of 10 ul of the drug without 
apparent side effects at appropriate dosages.’ 
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We therefore chose to perform a study in hu- 
mans with glaucoma, using intracameral injec- 
tion of low concentrations of ethacrynic acid 
(40-fold less than that used in monkeys)’ to 
assess its safety and possible efficacy. We hy- 
pothesized that intracameral administration 
might find clinical usefulness at the time of 
other ocular surgical procedures to treat certain 
postoperative glaucomas. Additionally, it was 
uncertain whether a direct trabecular mesh- 
work-acting drug that might alter the dimen- 
sions of the outflow pathway or open new 
pathways through the inner wall of Schlemm’s 
canal would provide a long-term benefit to 
patients with advanced glaucoma.” We studied 
the influence of intracameral injection of etha- 
crynic acid on intraocular pressure in human 
patients with glaucoma. 


Material and Methods 





Five patients were studied according to the 
following inclusion criteria: age, 20 to 85 years; 
advanced open-angle glaucoma with visual 
acuity equal to or less than 20/400; and an 
average intraocular pressure of more than 25 
mm Hg on three consecutive measurements 
during the last month before treatment, using 
maximally tolerated medical treatment. Pa- 
tients with corneal edema were excluded. In- 
formed consent was obtained from all patients. 
The study was approved by the Institutional 
Review Board (Helsinki Committee) and the 
Israeli Ministry of Health. 

After retrobulbar anesthesia was achieved 
(injection of 2 ml of lidocaine 2% solution), 5 to 
15 ul of ethacrynic acid (ethacrynate sodium 
MSD, Merck Sharp and Dohme, West Point, 
Pennsylvania) was intracamerally injected. The 
intracameral injection was made with a Hamil- 
ton syringe (Hamilton Company, Reno, Ne- 
vada), through a 30-gauge needle. To maintain 
the anterior chamber depth, the cornea was 
punctured through a beveled paracentesis inci- 
sion approximately 0.5 mm from the corneo- 
scleral limbus. The drug was then injected 
slowly, with the bevel of the needle toward the 
iris, to avoid the fluid jet stream impinging 
directly on the corneal endothelium. The cor- 
nea was tamponaded after withdrawal of the 
needle to avoid aqueous leakage. 

Drug preparation—Because each vial contain- 
ed ethacrynic sodium powder equivalent to 50 
mg of ethacrynic acid, the powder was initially 


diluted with 1.54 ml of balanced saline solution. 
Two hundred microliters of this initial solution 
was then diluted with 9.8 ml of balanced saline 
solution, yielding a final concentration of 2 mM 
ethacrynic acid. An intracameral injection of 10 
wl of this solution should give a final concentra- 
tion in the anterior chamber of 0.1 mM etha- 
crynic acid, assuming an anterior chamber vol- 
ume of 200 ul. Thus, injections of 5 and 15 pl 
would result in anterior chamber concentra- 
tions of 0.05 mM and 0.15 mM, respectively. 
The calculated dose of ethacrynic acid was 3.3, 
6.5, and 9.8 wg, respectively. 

All patients discontinued use of antiglauco- 
ma medications on the day of treatment. The 
intraocular pressure was measured one hour 
before treatment, three hours after treatment, 
and consecutively on the second and third days 
after treatment, and one week, one month, and 
two months after treatment. On each day, two 
measurements were taken in a three-hour inter- 
val, and the average was calculated. 

Examination before and after treatment in- 
cluded determination of visual acuity, anterior 
slit-lamp microscopy, ophthalmoscopy with 
the 90-diopter lens, and indirect ophthalmos- 
copy. Gonioscopy was performed during the 
month before treatment, and one month after 
treatment. Corneal endothelial cell counts were 
performed before treatment and two months 
after treatment, using a corneal endothelial 
microscope system (HS-CEM4, Heyer-Schulte, 
Medical Optics, Irvine, California). The use of 
antiglaucoma medications was gradually rein- 
stituted when the intraocular pressure returned 
to pretreatment values. 





Results 





Ethacrynic acid was injected into five eyes of 
five patients with open-angle glaucoma. There 
were four men and one woman in the study 
group, and their ages ranged from 30 to 86 
years (Table 1). The average intraocular pres- 
sure of the last three measurements before 
treatment was 32 mm Hg, ranging from 26 to 46 
mm Hg, under maximally tolerated medical 
treatment (Table 2). The doses of ethacrynic 
acid injected into the anterior chamber were 3.3 
wg in two patients, 6.5 wg in two patients, and 
9.8 wg in one patient. In all five patients, 
reduction in intraocular pressure was observed 
after the injection o ac} ic acid. In four 
patients the intra 
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TABLE 1 
PATIENTS TREATED WITH INTRACAMERALLY INJECTED ETHACRYNIC ACID 


-_ CO Orr 


PATIENT NO., 
GENDER, 
AGE (YRS) DIAGNOSIS 
1, M, 84 Primary open-angle glaucoma, 
Status post pulsed dye laser 
sclerostomy 
2, M, 82 Primary open-angle glaucoma, 


Status post retinal detachment 
operation, status post extracapsular 
Cataract extraction, status post pulsed 


dye laser sclerostomy 


3, M, 30 Open-angle glaucoma, 
persistent hypertrophic 
primary vitreous 
4, F, 78 Pseudoexfoliation glaucoma, 
age-related macular degeneration 
5, M, 86 Pseudoexfoliation glaucoma, 


subluxated lens 


ANTIGLAUCOMA VISUAL 
TREATMENT ACUITY 

Timolol 0.5%; Light 
epinephrine 1%; perception 
echothiopate 

iodide 0.06% 

Timolol 0.5%; Light 
echothiopate perception 
iodide 0.06%; 
epinephrine 1%; 
methazolamide, 50 mg 

Timolol 0.5%; Counting 
pilocarpine 2% fingers 

Timolo! 0.5%; 1/60 
pilocarpine 2%; 
methazolamide, 50 mg 

Timolo! 0.5%; 20/400 


pilocarpine 2% 


aaee 


on the first day of treatment to values of 10 to 16 
mm Hg, and remained lower than before treat- 
ment for at least three days (Table 2; Figure). 
After one week, the intraocular pressure re- 
turned to pretreatment values. In one patient, 
intraocular pressure was not reduced on the day 
of injection, but decreased to 16 mm Hg one 
day after treatment. 

No adverse effects were observed by slit- 
lamp microscopy and ophthalmoscopy. The 
anterior chamber remained deep, with minimal 
or nondetectable inflammatory reaction. Visual 
acuity was unchanged and gonioscopy dis- 
closed no detectable changes. No change in 
corneal endothelial cell count was observed 
before and two months after treatment (Table 


3). In all five patients, the use of antiglaucoma 
medications was reinstituted one week after 
treatment because of the return of intraocular 
pressure to baseline values. Intraocular pres- 
sure in the fellow eye remained unchanged 
(mean intraocular pressure of 14.8 + 4.66 mm 
Hg before treatment and 14.4 + 3.36 mm Hg 
during and after treatment). 





Discussion 





Previous studies have shown that sulfhydryl 
reactive compounds increase aqueous humor 
outflow facility in freshly enucleated calf and 


TABLE 2 
INTRAOCULAR PRESSURE (mm HG) AFTER TREATMENT WITH ETHACRYNIC ACID 


CC rrr ee 


DOSAGE 


OF ETHACRYNIC INTRAOCULAR INTRAOCULAR PRESSURE AFTER TREATMENT 
ACID INJECTED PRESSURE (MM HG) (MM HG) 
PATIENT INTRACAMERALLY BEFORE 
NO. (uG) TREATMENT DAY1  DAY2 DAY3 1WEEK* 1MONTH 2MONTHS 
1 3.3 26 16 12 18 32 15 17 
2 3.3 32 8 14 23 34 31 35 
3 6.5 28 15 14 21 24 23 24 
4 6.5 28 30 16 24 25 24 30 
5 9.8 46 16 16 22 47 47 43 


*Use of antiglaucoma medications gradually reinstituted. 
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Figure (Melamed and associates). Intraocular pres- 
sure after intracameral injection of ethacrynic acid. 
IOP indicates intraocular pressure and PRE-OP indi- 
cates preoperative. 


monkey eyes when perfused intracamerally.'” 
Despite their effect on outflow facility, there 
was concern regarding possible side effects of 
these compounds, especially on the corneal 
endothelium and the crystalline lens. 

Epstein and associates’ observed that perfu- 
sion of the sulfhydryl-reactive drug, ethacrynic 
acid, resulted in an increase of outflow facility 
in living monkey eyes. A remarkable subse- 
quent finding was that in the human ocular 
organ culture system, an increase in outflow 
facility was also demonstrated, but at even 
lower drug concentrations.” 

We investigated the influence of ethacrynic 
acid on intraocular pressure of living human 
glaucomatous eyes. We observed that ethacryn- 
ic acid reduced intraocular pressure in all five 
patients by 9 to 31 mm Hg (Table 2). The 
reduction of intraocular pressure was sustained 
for three days. The decrease in intraocular pres- 
sure was first observed three hours after treat- 
ment in four patients, and only 24 hours after 
treatment in one patient (Patient 4). In all cases 
the anterior chamber remained deep without 
obvious inflammation in addition to the three- 
day duration of the decrease in intraocular 
pressure, which supports our impression that 
this decrease in intraocular pressure was proba- 
bly caused by the effect of the drug rather than 
the retrobulbar anesthesia or the paracentesis. 
There is some evidence that paracentesis alone 
would not be expected to induce such a sus- 
tained intraocular pressure decrease.” 

Our study demonstrated that intracamerally 
injected ethacrynic acid reduces intraocular 
pressure in human glaucomatous eyes. Al- 





TABLE 3 
CORNEAL ENDOTHELIAL CELL COUNT AFTER 
TREATMENT WITH ETHACRYNIC ACID 





CORNEAL ENDOTHELIAL CELL COUNT (CELLS/MM?) 








PATIENT 
NO. BEFORE TREATMENT 2 MONTHS AFTER TREATMENT 
1 1,800 1,700 
2 800 800 
3 2,000 1,800 
4 2,800 2,600 
5 1,900 1,900 





though ours was a pilot study and involved 
only a few eyes, a definite intraocular pressure- 
lowering effect was achieved with apparent 
ocular safety. The intraocular pressure effect 
was observed three to 24 hours after the injec- 
tion, and lasted for three days, with a gradual 
return of intraocular pressure to the pretreat- 
ment value within one week. We suggest that 
ethacrynic acid might represent a new class of 
compound to treat glaucoma, with possible 
direct effects on the trabecular meshwork. 
Such a medication might be administered 
intracamerally at the time of ocular surgical 
procedures to treat potential postoperative 
glaucoma. Alternatively, topical forms of the 
drug might be developed.” Although it was 
disappointing that the duration of the intraocu- 
lar pressure effect was only approximately 
three days in this study, it must be remembered 
that we deliberately chose low concentrations 
that were safely administered intracamerally to 
monkeys. It is possible that higher concentra- 
tions might provide a longer duration of action. 
In the human organ culture system, a dose- 
response effect was demonstrated, with dosag- 
es greater than those used in our study having a 
greater effect on outflow.” Alternatively, other 
derivatives of ethacrynic acid might prove 
more efficacious. Ethacrynic acid should be 
further evaluated as a glaucoma drug targeted 
to the trabecular meshwork, which is the locus 
of abnormal outflow resistance in this disease. 





References 





1. Epstein, D. L., Hashimoto, J. M., Anderson, 
P. J., and Grant, W. M.: Effect of iodoacetamide per- 
fusion on outflow facility and metabolism of the 
trabecular meshwork. ARVO abstracts. Supplement 
to Invest. Ophthalmol. Vis. Sci. St. Louis, C. V. 
Mosby, 1981, p. 625. 


512 AMERICAN JOURNAL OF OPHTHALMOLOGY 


May, 1992 


—_—_—_—_—-ererernrroroo ee ”::_—O a eee 


2. Epstein, D. L., Patterson, M. M., Rivers, S.C., 
and Anderson, P. J.: N-ethylmaleimide increases the 
facility of aqueous outflow of excised monkey and 
calf eyes. ARVO abstracts. Supplement to Invest. 
Ophthalmol. Vis. Sci. St. Louis, C. V. Mosby, 1982, p. 
fog: 

3. Feddo, T. F., Patterson, M. M., Scott, D. R., and 
Epstein, D. L.: Influence of mercurial sulfhydryl 
agents on aqueous humor outflow pathways in enu- 
cleated eyes. ARVO abstracts. Supplement to Invest. 
Ophthalmol. Vis. Sci. Philadelphia, J. B. Lippincott, 
1984, p. 278. 

4. Schultz, E. M., Cragoe, E.J., Bicking, J.B., 
Bothofer, W. A., and Sprague, J. M.: Unsaturated 
ketone derivatives of arylexyacetic acids, a new class 
of diuretics. J. Med. Pharm. Chem. 5:660, 1962. 

5. Cragoe, E. J., Schultz, E. M., Schneeberg, G. E., 
Stokker, O. W., Wohersdorf, G. M. F., and Watson, 
L. S.: (1-Oxo-2-substituted-5-indanyloxy) acetic ac- 
ids, a new class of potent renal agents possessing 
both uricosuric and saluretic activity. A re-examina- 
tion of the role of sulfhydryl binding in the mode of 
action of acylphenoxyacetic acid saluretics. J. Med. 
Chem. 18:225, 1975. 

6. Gilman, A. G., Goodman, L. S., Rall, T. W., and 
Agurad, F.: Diuretics and other agents employed in 
the mobilization of edema fluid. In Weinter, I. M., 
and Mudge, G. H. (eds.): Goodman and Gilman’s 
Pharmacological Basis of Therapeutics, ed. 7. New 
York, Macmillan Publishing Company, 1985, pp. 
896-900. 

7. Epstein, D. L., Freddo, T. F., Bassett-Chu, S., 
Chung, M., and Karageurian, L.: Influence of etha- 
crynic acid on outflow facility in the monkey and calf 
eye. ARVO abstracts. Supplement to Invest. Ophthal- 
mol. Vis. Sci. Philadelphia, J. B. Lippincott, 1987, p. 
2067. 


8. Liang, L. L., Erickson-Lamy, K. A., de Kater, 
A. W., and Epstein, D. L.: Ethacrynic acid increases 
facility of outflow in the human eye in vitro. ARVO 
abstracts. Supplement to Invest. Ophthalmol. Vis. 
Sci. Philadelphia, J. B. Lippincott, 1990, p. 1849. 

9. Ozment, R. R., Nylen, P., and Epstein, D. L.: 
The effect of intracameral ethacrynic acid on intraoc- 
ular pressure of living monkeys. ARVO abstracts. 
Supplement to Invest. Ophthalmol. Vis. Sci. Phila- 
delphia, J. B. Lippincott, 1988, p. 84. 

10. Erickson-Lamy, K., Schroeder, A., and Epstein, 
D. L.: Sulfhydryl agents induce reversible shape 
change in cultured endothelial cells. ARVO abstracts. 
Supplement to Invest. Ophthalmol. Vis. Sci. Phila- 
delphia, J. B. Lippincott, 1987, p. 283. 

11. Peczon, J., and Grant, W. M.: Diuretic drugs in 
glaucoma. Am. J. Ophthalmol. 66:680, 1968. 

12. Schroeder, A., Tingey, D., Chen, W.-Y., Ep- 
stein, M. P. M., and Epstein, D. L.: Topical ethacryn- 
ic acid lowers intraocular pressure in rabbits and 
monkeys. ARVO abstracts. Supplement to Invest. 
Ophthalmol. Vis. Sci. Philadelphia, J. B. Lippincott, 
1991, p. 870. 

13. Epstein, D. L.: Open angle glaucoma. Why not 
a cure? Arch. Ophthalmol. 105:1187, 1987. 

14. Brubaker, R. F., Nagataki, S., Tounsend, D. J., 
Burns, R. R., Higgins, R. G., and Wentworth, W.: The 
effect of age on aqueous humor formation in man. 
Ophthalmology 88:283, 1981. 

15. Kronfeld, P. L.: The hypertensive response of 
the human eye to anterior chamber puncture. Am. J. 
Ophthalmol. 36:1271, 1953. 

16. Hooshmand, L., and Epstein, D. L.: Thiol ad- 
ducts of ethacrynic acid increase outflow facility in 
enucleated calf eyes. ARVO abstracts. Supplement to 
Invest. Ophthalmol. Vis. Sci. Philadelphia, J. B. 
Lippincott, 1991, p. 870. 





Submacular Fibrosis After Photocoagulation for Diabetic 


Macular Edema 





Dennis P. Han, M.D., William F. Mieler, M.D., and Thomas C. Burton, M.D. 


Ten eyes of nine patients developed sub- 
macular fibrotic scars without fluorescein an- 
giographic evidence of choroidal neovascular- 
ization between two and 11 months (mean, 6.1 
months) after argon laser treatment for dia- 
betic macular edema. In four eyes, develop- 
ment of the subretinal scar was associated 
with visual acuity loss of two, two, four, and 
eight lines of Snellen visual acuity, respec- 
tively, within five to 11 months of laser treat- 
ment. At the final follow-up visit, the visual 
acuity of the eyes with two lines of visual 
acuity loss had returned to within one line of 
the initial value, but the visual acuity of the 
eyes with more severe initial visual acuity 
loss did not recover notably. In four eyes, 
fibrous submacular strands extended from 
macular laser scars, suggesting an iatrogenic 
role of the laser in inducing this complication. 


Numerous stupies have shown the potential 
benefit of macular photocoagulation in eyes 
with diabetic macular edema.’* The Early Treat- 
ment Diabetic Retinopathy Study demonstrat- 
ed that argon laser photocoagulation reduces 
the risk of visual acuity loss in eyes with clini- 
cally significant macular edema.” Complica- 
tions of macular photocoagulation for diabetic 
macular edema have consisted primarily of cho- 
roidal neovascularization,'’" but other poten- 
tial macular complications have included ex- 
pansion of laser scars,’” inadvertent foveal 
photocoagulation, perforation of Bruch’s mem- 
brane, choroidal hemorrhage, and choriovitreal 
proliferation.'’ Choroidal neovascularization 
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is, fortunately, an uncommon complication of 
macular photocoagulation for diabetic macular 
edema.” Ten eyes (nine patients) developed 
submacular fibrotic scars soon after argon laser 
photocoagulation for diabetic macular edema. 
In these eyes, fluorescein angiography and clin- 
ical examination demonstrated no evidence of 
choroidal neovascularization. In some cases, 
the pattern of subretinal fibrosis extended from 
individual laser scars, suggesting that the laser 
treatment itself may have contributed to this 
complication. 


Case Reports 


Nine patients (ten eyes) underwent argon 
green or blue-green focal or grid photocoagula- 
tion for diabetic macular edema, or both, be- 
tween June 1985 and August 1990. All patients 
except one (Case 1) were examined and treated 
at the Medical College of Wisconsin. The total 
number of patients treated during this time 
could not be determined with certainty. Clini- 
cal findings were analyzed and fundus photog- 
raphy was performed (Figs. 1 through 9). Visual 
acuities were obtained with the patients’ most 
current spectacle correction and a nonprotocol 
measurement of refractive error was performed 
if improvement with the pinhole test was ob- 
tained. 


Case 1 

In June 1989, a 52-year-old man complained 
of decreased vision in both eyes (greater in the 
left eye than the right eye) of a few months’ 
duration. He had an eight-year history of insu- 
lin-requiring diabetes mellitus. His best-cor- 
rected visual acuity was R.E.: 20/80 and L.E.: 
20/100. Ophthalmoscopy demonstrated prom- 
inent exudate rings around each macular re- 
gion, with severe central macular thickening in 
both eyes (Fig. 1). Fluorescein angiography of 
the left eye disclosed numerous leaking micro- 
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Fig. 1 (Han, Mieler, and Burton). Case 1. Appear- 
ance of left fundus before photocoagulation. Clini- 
cally significant macular edema with central macular 
thickening and circinate exudation was present. Vis- 
ual acuity was 20/100. 


aneurysms in the posterior pole, most of which 
were superotemporal to the fovea (Fig. 2). Clin- 
ically significant macular edema was observed 
in both eyes. 





Fig. 3 (Han, Mieler, and Burton). Case 1. Six 
months after macular photocoagulation. Numerous 
fibrous strands (arrow) extend beneath the fovea 
from adjacent laser application sites. Macular thick- 
ening had resolved and exudates had decreased. 
Visual acuity was 20/200. 





Fig. 2 (Han, Mieler, and Burton). Case 1. Late- 
phase fluorescein angiogram of left fundus before 
photocoagulation showing leakage from numerous 
microaneurysms, especially in the superotemporal 
macula. 


Argon green focal photocoagulation was ap- 
plied in the left eye to the parafoveal leakage 
sites greater than 500 um from the foveal cen- 
ter. A total of 125 applications of 50- to 100- 
um-diameter spots at a power of 0.25 watt and 
duration of 0.1 second were administered. No 





Fig. 4 (Han, Mieler, and Burton). Case 1. Six 
months after macular photocoagulation. Fluorescein 
angiogram shows no leakage or staining of fibrous 
scar and no evidence of choroidal neovasculariza- 


tion. 
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Fig. 5 (Han, Mieler, and Burton). Case 4. Appear- 
ance of left fundus before photocoagulation. Clini- 
cally significant macular edema is present with both 
central macular thickening and lipid deposition. In- 
cipient subretinal fibrous band is noted (arrow). 
Visual acuity was 20/60. 


complications were observed during the proce- 
dure. Six days later, the visual acuity in the left 
eye was 20/200 and remained unchanged after 
19 months of follow-up. Six months after treat- 
ment, examination of the left eye disclosed 
numerous crisscross subretinal fibrous strands 
bridging the foveal region (Fig. 3). The strands 
appeared to connect the parafoveal laser scars 
and to elevate the foveal region minimally. 
Macular thickening and circinate exudation ap- 
peared to have improved markedly since the 
initial examination, and fluorescein angiogra- 
phy showed no marked leakage (Fig. 4). No 
further laser treatment was required until ten 
months after initial examination, at which time 
an additional 140 argon green laser applica- 
tions were administered. However, the fibrotic 
bands remained unchanged in appearance from 
the six-month follow-up until the last follow- 
up visit 19 months after initial examination. 
Final visual acuity was 20/200. 


Case 4 

A 56-year-old woman had a three-year histo- 
ry of non-insulin-requiring diabetes mellitus. 
She had undergone three previous sessions of 
argon blue-green laser treatment in the left eye 
for clinically significant macular edema in April 
1987, March 1988, and March 1989. She also 
had undergone argon laser panretinal photoco- 
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Fig. 6 (Han, Mieler, and Burton). Case 4. Venous- 
phase fluorescein angiogram before photocoagula- 
tion. Mild focal and diffuse leakage and previous 
photocoagulation scars are visible without evidence 
of choroidal neovascularization or fibrous prolifera- 
tion. Small area of hyperfluorescence adjacent to 
laser scar (arrow) stained but did not leak, suggesting 
the possibility of a preexistent area of fibrosis associ- 
ated with previous laser treatment. 


agulation with application of 1,255 spots in 
March 1989 for proliferative diabetic retinopa- 
thy in the left eye. In August 1989 she had a 
visual acuity of 20/60, clinically significant 
macular edema with perifoveal exudate accu- 
mulation (Figs. 5 and 6), and a small area of 
peripheral retinal neovascularization. An incip- 
ient subretinal band was observed in associa- 
tion with a previous laser scar, and fluorescein 
angiography showed staining hyperfluores- 
cence in this area without marked leakage. 
Review of previous angiograms demonstrated 
that this area of staining had been present since 
Jan. 11, 1988, nine months after the initial 
treatment; and had not changed in appearance 
over the ensuing 19 months. In August 1989, 
she underwent argon blue-green focal photoco- 
agulation with placement of 120 applications 
with a spot size of 50 wm, power of 0.3 watt, 
and duration of 0.1 second. This treatment was 
combined with placement of 129 applications 
of argon laser focally to the peripheral neovas- 
cularization. This treatment brought the total 
number of macular applications to 423, and 
peripheral applications to 1,384. 

Five months later, the patient returned for 
routine follow-up examination, and had a visu- 
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Fig. 7 (Han, Mieler, and Burton). Case 4. Fundus 
appearance 12 months after macular photocoagula- 
tion. Lipid deposits have resolved and fibrous, stel- 
late scar (arrow) was present in the subretinal space 
superior to fixation. Visual acuity was 20/100. 


= 


al acuity of 20/200 in the left eye. A prominent, 
stellate, fibrotic, subretinal scar was present in 
the superior perifoveal region, approximately 
500 um from the foveal center. The stellate 
processes of the scar appeared to extend from 
several laser spots applied in that area (Fig. 7). 
The perifoveal exudates appeared to have re- 
solved and the edema appeared to have im- 
proved. Fluorescein angiography demonstrated 
early blockage of choroidal fluorescence by the 
scar and associated late staining of the scar 
without leakage (Figs. 8 and 9). In February 
1990, additional macular argon focal treatment 
with 103 applications was performed for per- 
sisting macular edema. As of the final follow-up 
visit in December 1990, the visual acuity in the 
left eye was 20/100, with a minimal amount of 
remaining edema. 


Results 


In the ten eyes described, subretinal fibrosis 
was present between two and 11 months (mean, 
6.9 months) after argon laser focal or grid 
photocoagulation, or both, for clinically signifi- 
cant macular edema. The mean patient age was 
62.1 years (range, 52 to 78 years). The mean 
final follow-up interval was 34.8 months 
(range, 16 to 73 months). The clinical findings 








Fig. 8 (Han, Mieler, and Burton). Case 4. Arterial- 
phase fluorescein angiogram obtained 5.5 months 
after macular photocoagulation demonstrated early 
hypofluorescence in the area of submacular fibrosis 
(arrow). Visual acuity was 20/200. 


and laser settings were analyzed (Table). All 
eyes underwent a treatment protocol used by 
the Early Treatment Diabetic Retinopathy 
Study for clinically significant macular 
edema.” In four of the ten eyes, development 
of the subretinal scar was associated with a 
visual acuity loss of two, two, four, and eight 
lines of Snellen visual acuity, respectively, 
within five to 11 months of laser treatment. At 
the final follow-up visit, the visual acuity had 
returned to within one line of the initial value 
in the eyes with two lines of visual acuity loss 
(Case 2, right eye; and Case 3), but visual acuity 
was not notably recovered in the eyes with 
more severe initial visual acuity loss (Cases 4 
and 7). In these four patients with early-onset 
visual acuity loss, there was no evidence of 
increasing macular ischemia, edema, or pro- 
gressive lipid deposition; and the reduction in 
visual acuity appeared to be a primary result of 
the submacular fibrosis. The visual acuity of 
two eyes (Case 2, left eye; and Case 6, right eye) 
without initial visual acuity loss decreased two 
or more Snellen lines as of the final visit after 
73 and 41 months of follow-up, respectively. In 
both of these eyes, chronic macular edema 
appeared to be the predominant reason for 
decline in visual acuity. 

Two of the patients (Cases 4 and 8) had 
undergone previous panretinal photocoagula- 
tion for proliferative diabetic retinopathy. All 
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Fig. 9 (Han, Mieler, and Burton). Case 4. Late- 
phase fluorescein angiogram corresponding to Figure 
8 demonstrated late staining of submacular fibrotic 
scar (arrow). 


patients underwent macular photocoagulation 
with argon blue-green wavelengths, except for 
three patients (Cases 1 and 2 [right eyes] and 5 
[one of three treatment sessions]), in whom 
only the green wavelength of the argon laser 
was used. The number of macular laser treat- 
ment sessions for each eye ranged from one to 
four, with a mean of 2.2 sessions per eye. The 
total number of macular laser applications be- 
fore onset of submacular fibrosis ranged from 
95 to 609 per eye (mean, 286 applications). Spot 
sizes of 50 to 100 wm were used at a duration of 
0.05 to 0.1 second and power of 0.15 to 0.55 
watt. 

Certain preoperative characteristics were 
commonly observed just before the treatment 
immediately antedating the development of 
submacular fibrosis. All eyes had macular 
thickening that involved the central fovea, and 
six eyes had prominent hard exudates in the 
foveal or perifoveal region. In four of these eyes 
(Cases 3, 4, 6, and 7), the hard exudates were 
present in areas of eventual fibrosis. In all but 
one eye, the macular edema was severe enough 
to require applications of 0.2 watt or more to 
achieve the desired treatment effect. In six of 
the ten eyes, severe cystoid macular edema that 
predominantly affected the foveal region was 
observed on the preoperative fluorescein angio- 
gram. 

In seven eyes, a stellate pattern of submacular 
fibrosis could be observed. In the remaining 


eyes, the scar had a placoid or oval appearance. 
In four eyes, yellow to gray-white, submacular 
strands extended from adjacent laser scars 
(Figs. 3 and 7). Fluorescein angiography was 
performed at diagnosis of the fibrotic scars in 
all cases (between two and 11 months after the 
most recent laser treatment), and demonstrated 
either nonfluorescence of the scars (Fig. 4), or 
early hypofluorescence with late staining (Figs. 
8 and 9). No clinical or angiographic evidence 
of subretinal hemorrhage or neurosensory reti- 
nal detachment was detected. 

Five eyes (Cases 1, 4, 5, 6, and 9) underwent 
additional macular photocoagulation after de- 
velopment of submacular fibrosis for persisting 
or recurrent macular edema. Additional treat- 
ment was not associated with further loss of 
visual acuity except in one patient (Case 6), in 
whom two additional sessions of focal treat- 
ment (151 additional spots) and four sessions of 
panretinal photocoagulation (1,989 spots, to- 
tal) were administered for persisting macular 
edema and proliferative retinopathy, respec- 
tively. In this patient, the visual acuity de- 
creased from 20/50 at the initial diagnosis of 
submacular fibrosis to 20/200 at the final visit, 
possibly because of the chronicity of the macu- 
lar edema, which eventually resolved. In none 
of the patients receiving additional macular 
treatment did the visual acuity improve mark- 
edly. All of the nine patients required bilateral 
focal or grid treatment, or both; but in only one 
patient (Case 2) did submacular fibrosis devel- 
op in both eyes. 

None of the patients had angioid streaks, 
age-related macular degeneration, presumed 
ocular histoplasmosis, or severe myopia that 
would indicate a predisposition toward choroi- 
dal neovascularization. Review of the medical 
histories of the nine patients disclosed that four 
had preexisting coronary artery disease, three 
had a history of hypertension, and one was a 
cigarette smoker at the time of initial examina- 
tion (three patients had previously quit smok- 


ing). 


Discussion 


Several different mechanisms for fibrous pro- 
liferation after macular photocoagulation in di- 
abetic retinopathy have been described. Cho- 
roidal neovascularization may sometimes 
develop after such treatment, often heralded by 
symptoms of metamorphopsia or scotoma for- 
mation.’ In such cases, choroidal neovascular 
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TABLE 
SUMMARY OF CLINICAL FINDINGS 


LASER SETTINGS OF MACULAR TREATMENT 
IMMEDIATELY BEFORE DIAGNOSIS 


NUMBER OF MACULAR 


May, 1992 


CUMULATIVE NUMBER 


NUMBER OF POWER SPOT SIZE DURATION TREATMENTS BEFORE OF LASER APPLICATIONS 


AGE (yrs), GENDER EYE PREOPERATIVE FINAL APPLICATIONS (w) (uM) (SECONDS) DIAGNOSIS BEFORE DIAGNOSIS 
1,54, M LGE 20/100 20/200 125 0.25 50-100 0.1 1 125 
2, 78, F R.E. 20/200 20/300 64 0.4 70 0.1 2 95 

L.E. 20/200 20/400 222 0.4 100 0.1 1 222 
3, 73,M R.E. 20/200 20/200 285 0.35 50 0.1 4 609 
4, 56, F L.E. 20/60 20/100 120 0.3 50 0.1 4 423* 
5, 65, F LE. 20/300 20/200 156 0.2 100 0.1 3 280 
6, 66, M R.E. 20/40 20/200 204 0.3 50 0.1 1 204 
7, 62, F R.E. 20/25 20/200 152 0.15 50 0.05 2 197 
8, 53, M LE: 20/200 20/100 258 0.4 100 0.1 2 328t 
9, 52, M R.E. 8/200 5/200 203 0.2 50 0.1 2 373 





*Also underwent previous panretinal photocoagulation with 1,255 laser applications. 
tAlso underwent previous panretinal photocoagulation with 1,640 laser applications. 


membranes usually develop within three to five 
months of laser treatment, and originate from 
photocoagulation scars in the macula. Fundus 
biomicroscopy may demonstrate a gray area in 
the macula, localized neurosensory retinal de- 
tachment, and subretinal or intraretinal hemor- 
rhage. Fluorescein angiography typically 
shows early hyperfluorescence and subsequent 
leakage of dye in the area of involvement. 
Visual acuity commonly decreases subsequent 
to the development of the neovascular mem- 
brane, and may decrease further as the central 
macula becomes involved. In some cases, argon 
or krypton laser photocoagulation may be effec- 
tive in obliterating the neovascular membrane 
before severe loss of central visual acuity,” al- 
though a high rate of recurrence has been 
observed in such cases." The possible role of 
small spot size, short duration, high-intensity 
burns in inducing this complication has been 
suggested.’ In untreated or unsuccessfully 
treated eyes, a localized subretinal scar may 
develop. 

Chronic serous macular edema and subclini- 
cal neurosensory retinal detachment may be a 
potential mechanism by which a proliferative 
process might produce subretinal fibrotic mem- 
branes. Such a process may have developed 
with or without previous laser treatment, or 
may have been potentiated by laser treatment. 
Multiple layers of pigment epithelial cells have 
been demonstrated to form in areas of laser 
photocoagulation,’*"* suggesting that prolifera- 
tion of such cells in response to photocoagula- 


tion might also be responsible for the fibrotic 
scar formation seen in our patients. Prolifera- 
tion and transformation of retinal pigment epi- 
thelial cells in the presence of retinal detach- 
ment are also known to produce fibrotic 
membranes responsible for proliferative vitreo- 
retinopathy.” We considered the term ‘‘sub- 
macular fibrosis’’ to be justified in our cases, 
because it reflects a proliferative process be- 
neath the neurosensory retina, which results in 
the clinical appearance of a fibrous scar. 

In eyes without previous photocoagulation 
treatment, long-standing lipid exudates may 
organize into a lesion resembling fibrous scars, 
which may be more accurately described as 
“dense, organized foveal deposits.” Yeo, Mur- 
phy, and Lewis” described 12 cases of subreti- 
nal fibrosis developing in association with mac- 
ular lipid deposits in patients with diabetic 
macular edema. Of these, four patients had 
undergone no previous macular photocoagula- 
tion, suggesting that lipid deposits may predis- 
pose to subretinal fibrosis without previous 
laser treatment. Four of our patients had coex- 
isting lipid exudates in the areas of eventual 
fibrosis. In these cases the fibrotic scar devel- 
oped at or immediately adjacent to sites of laser 
application, indicating the possibility of at least 
some effect of the laser treatment in potentiat- 
ing this complication. Six of the eyes described 
had no marked lipid deposition in the area of 
eventual submacular fibrosis, suggesting that it 
probably occurred independently of lipid exu- 
dation. In our experience, the appearance of 
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TABLE (Continued) 
SUMMARY OF CLINICAL FINDINGS 


PREOPERATIVE FINDINGS 


INTERVAL BETWEEN CYSTOID 
TREATMENT MACULAR 
AND DIAGNOSIS FOLLOW-UP EDEMA 
(Mos) INTERVAL (MOS) PRESENT 
6 28 No 
1.5 29 Yes 
Undetermined 73 Yes 
11 47 No 
9:9 16 No 
9 24 Yes 
6 41 Yes 
6 27 No 
4 40 Yes 
T 23 Yes 


fibrous strands or stellate scars extending from 
previous laser scars is atypical for organized 
foveal deposits from long-standing lipid exu- 
dates. 

Schatz and associates’ described a hyper- 
plastic retinal pigment epithelial response in 
five of 11 eyes that exhibited expansion of laser 
scars after grid laser photocoagulation for dif- 
fuse diabetic macular edema. Of the five eyes in 
their series with visual acuity loss of two or 
more Snellen lines, two had developed hyper- 
plastic pigment epithelial changes. Although 
the role of the hyperplastic change relative to 
the expanding laser scar in inducing visual 
acuity loss could not be determined, extension 
of pigment epithelial atrophy into the central 
fovea was considered the predominant cause of 
visual acuity loss. The frequency of hyperplasia 
in their series, however, suggested a possible 
relationship between both the atrophic and 
hyperplastic response of the pigment epitheli- 
um induced by laser. Even so, during the period 
of follow-up in that study, none of the patients 
showed obvious expansion of the pigment epi- 
thelial hypopigmentation associated with the 
laser scars. 

In the ten eyes in our study, a fibrous, often 
stellate, subretinal scar developed within two 
to 11 months after focal or grid treatment of 
diabetic macular edema, or both. In four eyes 
(Cases 1, 2 [both eyes], and 5), fibrous submac- 
ular strands extended from macular laser scars, 
suggesting an iatrogenic role of the laser in 
inducing this complication. Choroidal neovas- 
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POSTOPERATIVE FINDINGS 


PERIFOVEAL HARD EXUDATES 
PRESENT IN AREA OF 
EVENTUAL FIBROSIS 


DISTANCE FROM SCAR TO 
FOVEAL CENTER (um) 


EDEMA PRESENT AT 
LAST FOLLOW-UP VISIT 


Subfoveal No 
400 No 
400 No 
100 No 
500 Yes 
100 No 
300 No 

Subfoveal Yes 

Subfoveal No 

Subfoveal No 


cularization did not appear to be a likely mech- 
anism for formation of the subretinal scars for 
several reasons. First, the clinical appearance of 
crisscross lines or stellate configuration was 
unusual for a choroidal neovascular membrane. 
Second, visual acuity loss was nonprogressive 
once the scars were observed and was usually 
not as severe as would be expected in cases of 
active choroidal neovascularization involving 
the central macula. Third, convincing evidence 
of preexisting or subsequent choroidal neovas- 
cularization could not be demonstrated on pre- 
operative and postoperative clinical examina- 
tions or fluorescein angiography. Nevertheless, 
because of the limited frequency of fluorescein 
angiography performed in the immediate post- 
operative period in these eyes, we could not 
absolutely rule out the development of a cho- 
roidal neovascular membrane with short-lived 
growth and rapid involution producing an 
atypical subretinal scar. 

Delivery of laser energy using small spot 
sizes, short durations, and high power has been 
proposed to increase the risk of choroidal neo- 
vascular membranes and choriovitreal prolife- 
ration.'’"* Most of our patients were treated 
with small spot sizes (50 to 100 wm) at a 
relatively short duration of 0.1 second within 
the parameters allowed by the Early Treatment 
Diabetic Retinopathy Study treatment proto- 
col.*® When compared to the settings for most 
patients requiring photocoagulation treatment 
for clinically significant macular edema in our 
clinic, somewhat higher than average power 
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settings were required to achieve the desired 
reaction in our patients because of the severe 
edema. Although we could not rule out with 
certainty the possibility of Bruch’s membrane 
rupture, this was not clinically evident at the 
time of treatment in any of the patients. How- 
ever, as edema increases, it is likely that rela- 
tively larger amounts of energy absorption at 
the level of the retinal pigment epithelium 
might be required to create the desired reaction 
in the inner retina. The increased amount of 
energy delivered might increase the likelihood 
of a proliferative response to laser treatment. 
Additionally, dissolution of Bruch’s membrane 
in association with choriocapillaris endothelial 
cell budding can occur after photocoagulation 
without direct thermal rupture of Bruch’s mem- 
brane, as determined by histopathologic analy- 
sis. 

Seven of the ten eyes that developed submac- 
ular fibrosis had undergone two or more treat- 
ment sessions, and in all cases, the cumulative 
number of laser applications exceeded 95 spots. 
Because eyes with more severe edema were 
more likely to require more laser treatment, the 
role of multiple treatment sessions and large 
number of laser applications in inducing this 
complication is confounded by the preexisting 
severity of disease. Additionally, eyes that re- 
sponded well to a single treatment may not 
have undergone subsequent macular examina- 
tion with the same degree of scrutiny as eyes 
with persistent edema, leading to a selection 
bias favoring detection of this complication in 
eyes requiring multiple treatments. Thus, we 
are unable to comment on the risks of this 
complication as it relates to multiple treatments 
or many laser applications. 

Notably, submacular fibrosis appeared to de- 
velop in close proximity to the fovea in all of 
our eyes, ranging from 0 to 500 pm from fixa- 
tion, despite the laser applications being ad- 
ministered more than 300 um from the foveal 
center. Extension of fibrous scar tissue into the 
foveal region from perifoveal laser scars could 
be observed in some patients. The propensity 
for fibrous tissue to form near fixation might be 
explained by the greater number or greater 
intensity of applications delivered in this area 
required by the macular edema predominating 
in the fovea. Alternatively, the central macula 
may have an intrinsic predisposition toward a 
proliferative response, through unknown mech- 
anisms. 

Development of submacular fibrosis in one 
eye did not appear to increase the risk in the 
opposite eye, because only one of our patients 
developed this condition bilaterally, and all 


nine patients had undergone treatment for 
macular edema in both eyes, heeding Early 
Treatment Diabetic Retinopathy Study recom- 
mendations. Because our cases were reviewed 
retrospectively, we could not determine the 
total number of patients undergoing laser treat- 
ments during the interval described, and we 
could not determine the exact incidence of this 
complication. Our clinical impression, based on 
the large number of patients with diabetes who 
were treated and monitored in our clinic for 
macular edema, suggested that submacular fi- 
brosis is a relatively uncommon complication 
after macular photocoagulation in patients 
with diabetes. 

The age range of patients in our series was 52 
to 78 years, suggesting that aging or degenera- 
tive changes in the macula may contribute to 
the submacular fibrosis. In Schatz and associ- 
ates” study that described laser scar expan- 
sion, patients with associated hyperplastic scar 
formation were between 60 and 82 years old. In 
another series, the role of aging was implicated 
by a similar observation of this condition in 
elderly patients.” The relatively advanced ages 
in those series suggested a predisposition to- 
ward this condition in older individuals. None 
of the patients in our series had clinical signs of 
age-related macular degeneration. 

Two of the ten eyes described presumably had 
a marked loss of visual acuity caused by 
submacular fibrosis as of the final follow-up 
visit, which either approximated or exceeded a 
doubling of the visual angle used as an end 
point in the Early Treatment Diabetic Retinopa- 
thy Study.”An additional two eyes had a 
marked visual acuity loss caused by chronic 
macular edema. The visual outcome of eyes in 
our series was approximately the same as that 
of eyes with similar initial visual acuities ran- 
domly assigned to deferral of macular photoco- 
agulation in the Early Treatment Diabetic Reti- 
nopathy Study (greater than 30% incidence of 
visual acuity loss in the eyes in the Early Treat- 
ment Diabetic Retinopathy Study). It was not as 
good as the outcome in eyes treated with imme- 
diate photocoagulation (approximately 15% in- 
cidence of visual acuity loss in the Early Treat- 
ment Diabetic Retinopathy Study).? However, 
because of the nonprospective nature of our 
series, the wide variation in initial visual acui- 
ties, and the absence of a protocol refraction in 
our study, any comparison with Early Treat- 
ment Diabetic Retinopathy Study results 
should be interpreted with extreme caution. 

Submacular fibrosis appears to be an entity 
distinct from other causes of fibrous prolifera- 
tion in the macula after photocoagulation for 
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diabetic macular edema. It typically appears as 
a stellate, placoid, or oval scar in the subretinal 
space in the perifoveal area, which develops 
within several months of laser treatment, and 
may be associated with a moderate degree of 
visual acuity loss, which occurs early in its 
course and is usually nonprogressive. It must be 
distinguished from active choroidal neovascu- 
larization, and should be evaluated by fluores- 
cein angiography to rule out this complica- 
tion." No treatment is recommended spe- 
cifically for this condition, and the apparent 
infrequency of this complication would make it 
difficult to justify prophylactic measures that 
harbor any potential for side effects. We contin- 
ue to perform macular photocoagulation treat- 
ment according to the indications and protocol 
recommended by the Early Treatment Diabetic 
Retinopathy Study. Our findings reinforce the 
need to avoid excessive energy delivery to any 
area in the macula, especially as the perifoveal 
region is approached. 
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Frosted Branch Angiitis Associated With Cytomegalovirus 


Retinitis 





Richard F. Spaide, M.D., Albert T. Vitale, M.D., Ilona R. Toth, M.D., 
and Jorge M. Oliver, M.D. 


We examined three patients with acquired 
immunodeficiency syndrome who had frosted 
branch angiitis associated with small patches 
of cytomegalovirus retinitis. Each patient had 
a low CD4-helper T-lymphocyte count and a 
T-lymphocyte helper-suppressor ratio of less 
than 0.1. Treatment with intravenous anticy- 
tomegalovirus antibiotics caused the vascular 
sheathing to resolve within two weeks in all 
three patients, but each patient continued to 
have a smoldering retinitis. Retinal biopsy in 
one of the patients demonstrated virions 
whose morphologic characteristics were con- 
sistent with cytomegalovirus on electron mi- 
croscopy and the identity of which was con- 
firmed by immunohistochemistry. Although 
frosted branch angiitis in otherwise healthy 
patients responds to corticosteroids, similar 
treatment with corticosteroids for frosted 
branch angiitis associated with cytomegalovi- 
rus retinitis in patients with AIDS does not 
seem to be indicated. Before corticosteroid 
treatment is started for a patient with the 
clinical signs and symptoms of frosted branch 
angiitis, careful medical examination of the 
patient is necessary. 


Frosten BRANCH ANGIITIS was first described in 
1976 by Ito and associates.’ Their patient was a 
6-year-old boy who had bilateral uveitis with 
profound sheathing of the retinal vessels. Since 
then, 11 additional cases have been de- 


Accepted for publication March 5, 1992. 

From the Departments of Ophthalmology (Drs. Spaide 
and Vitale) and Pathology (Drs. Toth and Oliver), St. 
Vincent’s Hospital and Medical Center of New York, 
New York, New York. This study was presented in part at 
the East Coast Uveitis Club meeting, Jan. 31, 1992, 
Baltimore, Maryland. 

Reprint requests to Richard F. Spaide, M.D., Suite 506, 
O'Toole Bldg., St. Vincent’s Hospital and Medical Cen- 
ter of New York, 36 Seventh Ave., New York, NY 10011. 


scribed,** but no consistent systemic abnormal- 
ity has been found. We studied three patients 
with AIDS who had frosted branch angiitis 
associated with small areas of cytomegalovirus 
retinitis. The clinical course, proposed cause, 
and treatment of these cases differed from the 
previously described cases. 


Case Reports 


Case 1 

A 36-year-old homosexual man with AIDS 
and a history of pneumocystosis had a four- 
week history of blurred vision. Ocular examina- 
tion showed a visual acuity of 20/20 in each 
eye. There were no cells in the anterior chamber 
of either eye. He had mild vitreitis in both eyes. 
Nasal to the optic disk in the right eye was a 3 x 
4-disk-diameter area of retinitis and retinal 
hemorrhage consistent with cytomegalovirus 
retinitis. In the left eye, two foci of active 
cytomegalovirus retinitis measuring 2 Xx 3 and 
3 x 3 disk diameters, respectively, were located 
directly inferior and inferotemporal to the in- 
ferotemporal arcade, respectively. Cytomegalo- 
virus had not been diagnosed before initial 
examination. The veins of both eyes had thick 
perivascular infiltrate and the arteries were also 
involved in areas close to the retinal veins (Figs. 
1 and 2). Fluorescein angiography showed leak- 
age from both the retinal arteries and veins, 
although the perivenular leakage was more 
prominent (Fig. 3). Fluorescein also leaked 
from the optic disk. 

Laboratory evaluation disclosed a white 
blood cell count of 4,200/mm’. The absolute 
CD4 helper count was 10/mm’ and the CD8 
suppressor cell count was 340/mm’, giving a 
helper-suppressor ratio of 0.029. The fluores- 
cent treponemal antibody-absorption test and 
sputum smears for acid-fast bacilli were nega- 
tive. 
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Fig. 1 (Spaide and associates). Case 1. Posterior 
pole of the left eye showing frosted branch angiitis. 


Induction treatment with intravenous ganci- 
clovir caused complete regression of the peri- 
vascular sheathing in 11 days in the right eye 
and 14 days in the left eye. Induction treatment 
was continued for three weeks because of con- 
tinuing active retinitis after two weeks of ganci- 
clovir treatment. He did not have discernible 
retinal atrophy or retinal pigment epithelial 
scarring in the immediate perivascular areas of 
either eye in areas not involved with typical 
cytomegalovirus retinitis. During the next four 
months, the patient retained a visual acuity of 
20/20 in both eyes. The patient switched care 
to a hospital closer to his home and did not 
return to our hospital. 


Case 2 

A 50-year-old homosexual man with AIDS, 
cutaneous Kaposi's sarcoma, infection of the 
oral tissues with Candida albicans, and a history 
of pneumocystosis noted spots in the field of 
vision in both eyes. Ocular examination three 
weeks after the onset of symptoms showed a 
visual acuity of 20/20 in both eyes. There was 
mild vitreitis in each eye, but no cells were 
observed in the anterior chambers. In the right 
eye, two 2 X 3-disk-diameter areas of retinitis, 
one nasal to the disk and one superotemporal to 
the fovea, were observed. In the left eye, one 2 
x 5-disk-diameter area in the temporal periph- 
ery and a 1 X 2-disk-diameter area of retinitis 
superonasal to the optic disk were observed. 
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Fig. 2 (Spaide and associates). Case 1. Superior 
retina of the left eye demonstrating the thick perivas- 
cular sheathing, primarily affecting the retinal veins, 
that was found throughout both eyes. 


Cytomegalovirus retinitis had not been diag- 
nosed in the patient before initial examination. 

In each eye extensive white exudates sur- 
rounded the vessels; the veins were more prom- 
inently involved than were the arteries (Fig. 4). 
Fluorescein angiography showed leakage from 





Fig. 3 (Spaide and associates). Case 1. Fluorescein 
angiogram of the left eye showing leakage from the 
retinal arteries and veins. There is prominent stain- 
ing of the disk. 
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Fig. 4 (Spaide and associates). Case 2. Posterior 
pole of the right eye showing a wedge-shaped area of 
cytomegalovirus retinitis, measuring 2 X 3 disk di- 
ameters, superotemporal to the fovea. 


the disk, subtle leakage from the arteries, and 
more marked leakage from the veins. 
Hematologic testing demonstrated a white 





blood cell count of 3,500/mm’, an absolute 
CD4 helper cell count of 10/mm’, and a CD8 
suppressor cell count of 620/mm‘’ with a help- 
er-suppressor ratio of 0.016. A fluorescent 
treponemal antibody-absorption test and spu- 
tum smears for acid-fast bacilli were negative. 

Induction treatment with intravenous ganci- 
clovir caused complete regression of the vascu- 
lar sheathing in ten days. However, the induc- 
tion dose of intravenous ganciclovir was 
continued beyond the normal two-week period 
because the retinitis continued to show moder- 
ate activity. At three weeks of induction, the 
retinitis was minimally active, but an acute 
retinal detachment developed in the left eye. 
Vasculitis was not evident at this time. The 
retinal detachment was successfully repaired 
using vitrectomy techniques. 

A retinal biopsy specimen was taken at the 
time of vitrectomy from an area of normal 
retina adjacent to an area of retinitis (Fig. 5). 
Numerous inclusions were seen by light mi- 
croscopy in the ganglion, and inner and outer 
nuclear layers. No inclusion bodies were noted 
in the capillary endothelial cells. Capillaries 
and one small venule, but no large vessels, were 
observed in the examined specimen. Intranu- 
clear inclusions containing scattered viral nu- 


Fig. 5 (Spaide and associates). Case 
2. Photomicrograph of a retinal biopsy 
specimen demonstrating intracyto- 
plasmic (small arrow) and round intra- 
nuclear (large arrow) viral inclusion 
bodies consistent with cytomegalovi- 
rus retinitis (hematoxylin and eosin, 
x 400). 
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Fig. 6 (Spaide and associates). Case 2. Electron photomicrograph of a retinal biopsy specimen. The 
intranuclear inclusions containing scattered nucleocapsids measuring 150 to 200 nm, the relative electron 
lucency of the central core, and the typical envelope are consistent with cytomegalovirus (X 62,000). 


cleocapsids and nucleolar-associated nucleo- 
capsids, as well as cytoplasmic dense bodies, 
were found on electron microscopy (Fig. 6). 
Immunohistochemical staining confirmed cyto- 
megalovirus retinitis, but unfortunately no 
large blood vessels were present for analysis. 
Neither cytomegalovirus antigen nor immune 
complexes were found in the retinal capillaries 
in this biopsy specimen using immunohisto- 
chemical stains, however. 

Treatment of the patient was then switched to 
intravenous foscarnet. Four weeks after initial 
examination, a small inferonasal rhegmatoge- 
nous detachment developed in the right eye at 
the border of a previously healed area of retini- 
tis. This detachment was delimited by laser 
photocoagulation. Nine weeks after initial ex- 
amination, the patient had minimal retinitis 
and a delimited nasal detachment in the right 
eye. His retina was attached in the left eye and 
he had” active retinitis. His best-corrected 
visual acuity was R.E.: 20/25 and L.E.: 20/40. 
In the regions of the retina not directly involved 
with typical cytomegalovirus retinitis, no reti- 
nal atrophy or retinal pigment epithelial altera- 
tions were observed around the blood vessels. 


Case 3 

A 28-year-old human immunodeficiency vi- 
rus—positive transsexual (genetic male) had de- 
creased vision in the right eye at initial exami- 
nation; the visual acuity was R.E.: hand 
motions and L.E.: 20/20. No cells were ob- 
served in the anterior chamber of either eye, but 
there was a trace of vitreous cells in the right 
eye. The patient had cytomegalovirus retinitis 
affecting the macula, optic disk, and temporal 
arcades of his right eye. Peripheral to these 
areas of retinitis, the retinal veins were encased 
with prominent white sheathing (Fig. 7). The 
left eye had two cotton-wool spots, but no 
cytomegalovirus retinitis and no vascular 
sheathing. The patient was not known to have a 
previous diagnosis of either cytomegalovirus 
retinitis or AIDS before the initial examination. 

The absolute CD4 count was 20 cells/ 
mm’and the CD8 count was 180 cells/mm’, 
resulting in a helper-suppressor ratio of 0.09. 
The fluorescent treponemal antibody-absorp- 
tion test and sputum smears for acid-fast bacilli 
were negative. 

Treatment with intravenous foscarnet was 
initiated, but the patient showed clinical signs 
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Fig. 7 (Spaide and associates). Case 3, right eye. 
Pronounced sheathing of the vessels is evident pe- 
ripheral to a patch of cytomegalovirus retinitis. 


of increasing renal failure while being treated. 
Retinal sheathing in the right eye was almost 
completely resolved after nine days of foscarnet 
treatment, but there were still areas of active 
retinitis (Fig. 8). On the tenth day of intrave- 
nous foscarnet treatment, the patient had no 
sheathing of the vessels, but treatment had to 
be discontinued because he developed extreme 
fatigue, neutropenia, and worsening renal fail- 
ure. His renal function and neutrophil count 
improved during the next week, but he refused 
additional treatment with foscarnet. 


Discussion 


The first cases of frosted branch angiitis were 
described in Japanese children who had a rapid 
decrease in their visual acuity associated with 
the frosted branch angiitis.’’ Medical examina- 
tion of these patients did not disclose an etio- 
logic agent. Treatment with corticosteroids was 
thought to be beneficial.’ 

Kleiner and associates’ described three pa- 
tients from the United States who ranged in age 
from 23 to 29 years and who had frosted branch 
angiitis and decreased visual acuity. One pa- 
tient had an increased anti-streptolysin O titer 
that was normal on repeat testing six days later; 
otherwise no systemic abnormality was found 
in any patient. Of special interest, results of all 
viral studies in their patients were negative; the 
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Fig. 8 (Spaide and associates). Case 3. After nine 
days of treatment with intravenous foscarnet, the 
retinitis appeared more granular, but was still 
opaque. The vein near the top of the photograph is 
the same vein illustrated in the pretreatment photo- 
graph (Figure 7). 


first patient had negative urine and blood cul- 
tures for virus, and was seronegative for anti- 
bodies against HIV. The second patient had 
negative acute and convalescent viral antibody 
titers, while the third had negative cytomegalo- 
virus titers.“ All patients had rapid improve- 
ment of clinical signs and symptoms when 
treated with oral corticosteroids.‘ 

Sugin and associates’ described one 32-year- 
old patient and one 26-year-old patient who 
had unilateral frosted branch angiitis associat- 
ed with ipsilateral decreased visual acuity. The 
first patient was hospitalized five weeks before 
his loss of vision for what was thought to be a 
viral syndrome. His white blood cell count at 
the time of admission was 20,000 cells/mm’ 
with 80% polymorphonuclear leukocytes, how- 
ever, which is a degree of granulocytosis not 
commonly seen in viral infections. The second 
patient had no systemic abnormality and was 
seronegative for antibodies against HIV. Both 
patients seemed to have an improvement in 
their clinical signs and symptoms after treat- 
ment with oral corticosteroids. The authors 
thought early diagnosis and treatment with 
corticosteroids was imperative.’ 

Vander and Masciulli® described one case of 
bilateral frosted branch angiitis in a 33-year- 
old patient who had decreased visual acuity. 
The patient had unremarkable results of a sys- 
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temic examination, including negative results 
of studies for cytomegalovirus and HIV. The 
visual acuity in this patient improved to 20/30 
without corticosteroid treatment. 

In contrast, our three patients had frosted 
branch angiitis in association with cytomegalo- 
virus retinitis in the setting of profound reduc- 
tion of absolute helper T-cell counts secondary 
to AIDS. The four eyes that did not have direct 
infection of the macula with cytomegalovirus 
had a visual acuity of 20/20. In all three pa- 
tients, the frosted branch angiitis was seen only 
in association with the cytomegalovirus retini- 
tis. One patient had unilateral involvement in 
an eye with typical cytomegalovirus retinitis, 
whereas his fellow eye without cytomegalovi- 
rus retinitis had no vascular sheathing. 

Our patients did not appear to have syphilis‘ 
or tuberculosis® as possible explanations of the 
retinal vasculitis. Each one had areas of retini- 
tis that had the clinical appearance of cytomeg- 
alovirus retinitis. Treatment with anticytomeg- 
alovirus antiviral medications such as 
ganciclovir and foscarnet resulted in rapid reso- 
lution of the perivascular infiltrate and slower 
resolution of the retinitis. Cytomegalovirus ret- 
initis was confirmed by retinal biopsy in one of 
our patients. Although corticosteroids seemed 
to be previously effective, none of the previous- 
ly described patients had evidence of cytomeg- 
alovirus retinitis or AIDS. Our patients already 
had severe immunosuppression from AIDS and 
cytomegalovirus infection, which contraindi- 
cated the use of corticosteroids. 

Retinal vasculitis was previously described in 
patients with AIDS who live in Africa,” but 
these patients had perivascular infiltration in 
the retinal periphery only. Cytomegalovirus 
retinitis is uncommon in African patients with 
AIDS and was not seen in any patient in either 
study.” Those authors thought the vasculitis 
was a noninfectious retinopathy associated 
with AIDS.*""In contrast, our patients had im- 
pressive perivascular deposition of inflammato- 
ry exudate throughout widespread areas of 
their retinas and had typical findings of cyto- 
megalovirus retinitis. Additionally, treatment 
with anticytomegalovirus antiviral medication 
was associated with rapid resolution of the 
perivascular infiltrate in our patients. 

The perivascular infiltrate seen in our pa- 
tients may have resulted from direct cytomega- 
lovirus infection of the retinal vessels or the 
retina immediately surrounding the vessels. 
Cytomegalovirus has a certain tropism for vas- 
cular endothelial cells."’’* The more rapid reso- 
lution of the perivascular infiltrate may have 


resulted from higher tissue levels of antiviral in 
the vascular and perivascular regions. Some 
aspects of our patients’ findings did not seem to 
be completely explained by this hypothesis, 
however. The vessels of the retina seemed to be 
globally involved, not just in areas contiguous 
with cytomegalovirus retinitis. Although the 
vessels were involved, resolution of the vasculi- 
tis was not accompanied by any discernible 
retinal atrophy or retinal pigment epithelial 
scarring one might expect if the perivascular 
areas were directly infected with cytomegalovi- 
rus. 

The inflammatory exudate around the retinal 
vessels in conventional frosted branch angiitis 
may be related to antigen-antibody complex 
deposition. Such immune-complex deposition 
leads to vasculitis and local tissue inflamma- 
tion.” If this were true, one might suppose that 
altering either the intraocular local antigen or 
antibody concentrations might favorably re- 
duce the amount of immune-complex forma- 
tion and thereby reduce the amount of perivas- 
cular infiltrate. In our patients, the antigen 
presumably was derived from the intraocular 
cytomegalovirus infection. The rapid resolu- 
tion of the perivascular infiltrate with intrave- 
nous ganciclovir may have resulted from lower- 
ing the intraocular antigen load through 
antiviral treatment. The rapid resolution of 
frosted branch angiitis with corticosteroid 
treatment in patients without AIDS might be 
the result of dampening a specific antibody 
response, or more generally, by reducing the 
inflammatory response to the immune-complex 
deposition. 

In frosted branch angiitis associated with 
cytomegalovirus retinitis, the hypothesis of di- 
rect infection of the blood vessels and sur- 
rounding retina by the cytomegalovirus and the 
hypothesis of immune-complex deposition are 
not mutually exclusive; both may occur simul- 
taneously. The retinal biopsy specimen in one 
of our patients was taken after the frosted 
branch angiitis resolved and did not include 
any large retinal vessels, and thus did not 
answer the question. 

The cases of frosted branch angiitis previous- 
ly described in the literature did not seem to 
have clinical signs of a systemic vasculitis, but 
rather had clinical signs and symptoms limited 
to the eye; some cases were unilateral.’ This 
suggested that the production of the inciting 
antigen in conventional frosted branch angiitis 
might occur within the eye. Although not every 
case described in the literature was tested, no 
previously described case of frosted branch 
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angiitis had abnormal cytomegalovirus titers, 
positive cytomegalovirus cultures, or findings 
suggestive of cytomegalovirus retinitis. This 
suggests that frosted branch angiitis in patients 
without AIDS may be caused by agents or 
factors other than cytomegalovirus. 

Frosted branch angiitis is an uncommon syn- 
drome that has been previously described as a 
primary disorder in immunocompetent pa- 
tients. In our series, frosted branch angiitis 
appears to have occurred as a secondary phe- 
nomenon in patients with AIDS and cytomega- 
lovirus retinitis. Other forms of secondary 
frosted branch angiitis may well be elucidated 
in the future. Treatment of the primary form 
with corticosteroids appears to be effective. 
Corticosteroids would seem to be contraindi- 
cated in the secondary form of frosted branch 
anglitis that is associated with cytomegalovirus 
retinitis in patients with AIDS. Such patients, 
as described in this study, already have pro- 
found immunosuppression and they respond to 
anticytomegalovirus treatment. Before cortico- 
steroid treatment is begun for a patient with the 
clinical signs and symptoms of frosted branch 
angiitis, the patient’s medical status should be 
carefully considered. If the patient is immuno- 
compromised, additional medical examination 
for infectious causes of retinal vasculitis is 
essential. 
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OPHTHALMIC MINIATURE 
“Saint Nonna,” said Cadfael didactically, threading the woodland belt 
that spread more than a mile inland from the strait, “was the mother of 
Saint David. She has many sacred wells about the country, that give 
healing, especially to eyes, even to curing blindness. This holy woman must 
have chosen to name herself after the saint.” 


Ellis Peters, The Summer of Danes 


New York, Mysterious Press Books, 1991, p. 109 


Necrotizing Scleritis of Scleral Flaps After Transscleral 


Suture Fixation of an Intraocular Lens 


David B. Glasser, M.D., and James Bellor, M.D. 


A 56-year-old woman with rheumatoid ar- 
thritis underwent intracapsular cataract ex- 
traction and sulcus fixation of an intraocular 
lens using transscleral fixation sutures buried 
under partial-thickness scleral flaps. Necro- 
tizing scleritis confined to the area of the 
scleral flaps developed one month postopera- 
tively, resulting in exposure and loosening of 
one fixation suture and lens implant decentra- 
tion. The scleritis responded to systemic pred- 
nisone and cyclophosphamide treatment, 
with healing in two weeks. The final visual 
acuity was 20/30. Surgical trauma may stimu- 
late local intravascular immune complex de- 
position and initiate the inflammatory proc- 
ess, thereby leading to necrotizing scleritis. 
This process should be considered when con- 
templating the use of scleral flaps in patients 
with collagen vascular disease and systemic 
vasculitis. 


Sutcus FIxaTION of a posterior chamber intra- 
ocular lens with transscleral sutures offers an 
alternative to anterior chamber lens implanta- 
tion in patients without adequate posterior cap- 
sular support. This technique may include bur- 
ying the fixation sutures under partial- 
thickness scleral flaps.” Burying the sutures 
presumably reduces the risk of late endophthal- 
mitis by eliminating the potential for erosion 
through the conjunctiva. This reduces the risk 
of an externalized suture to provide a tract for 
organisms to enter the eye.” 

A patient with rheumatoid arthritis who un- 
derwent cataract extraction with transscleral 
lens implant fixation developed necrotizing 
scleritis confined to the area of the scleral flaps. 


Accepted for publication Feb. 12, 1992. 

From the Department of Ophthalmology, University 
of Maryland School of Medicine, Baltimore, Maryland 
(Dr. Glasser); and Patuxent Medical Group, Columbia, 
Maryland (Drs. Glasser and Bellor). 

Reprint requests to David B. Glasser, M.D., Two Knoll 
North Dr., Columbia, MD 21045. 


Case Report 


A 56-year-old woman with Marfan’s syn- 
drome and bilaterally subluxated lenses devel- 
oped posterior subcapsular cataracts while re- 
ceiving long-term systemic corticosteroids for 
treatment of rheumatoid arthritis. Correction 
with aphakic spectacles was attempted to defer 
surgical procedures, but they were poorly toler- 
ated despite visual acuity of 20/40. When the 
phakic visual acuity decreased to 20/300 in the 
right eye and 20/400 in the left eye, she was 
referred for consideration of cataract extrac- 
tion. 

In addition to rheumatoid disease and Mar- 
fan’s syndrome, the patient had hypertension 
and diabetes. Rheumatoid factor and antinucle- 
ar antibody were positive. She had a history of 
stroke. Her prednisone dose could not be re- 
duced to less than 10 mg per day without 
marked worsening of the rheumatoid disease. 
She was receiving weekly gold injections. Oth- 
er medications included orally administered 
glipizide, furosemide, and enalapril maleate. 

Slit-lamp examination showed marked sub- 
luxation of the lenses with posterior subcapsu- 
lar cataract formation and subtle phacodonesis. 
Additionally, angle abnormalities typical of 
Marfan’s syndrome were observed on goniosco- 
py.’’ Areas of membrane-like, broad-based pe- 
ripheral anterior synechiae inserted into the 
anterior trabecular meshwork involved be- 
tween 90 and 120 degrees in each eye. Intraocu- 
lar pressure was between 14 and 18 mm Hg on 
several visits, and glaucomatous optic nerve 
cupping was not evident. Results of subjective 
assessment of tear volume were normal, and no 
clinical signs of keratoconjunctivitis sicca were 
observed. Anterior segment inflammation asso- 
ciated with rheumatoid arthritis was not evi- 
dent, and results of the retinal examination 
were unremarkable. 

The patient underwent uncomplicated left 
intracapsular cataract extraction with planned 
anterior vitrectomy and transscleral fixation of 
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a posterior chamber intraocular lens on May 6, 
1991. The lens was fixated according to the 
method described by Lewis.” The 10-0 polypro- 
pylene fixation sutures were buried under 3- 
mm one-half thickness scleral flaps at the 3 and 
9 o'clock positions. The scleral flaps were each 
closed with a single 10-0 nylon suture and the 
conjunctiva was draped over the flaps. The 
limbal wound was closed with interrupted 10-0 
nylon sutures. 

The patient vomited on the evening of the 
operation. On the first postoperative day a 
strand of vitreous to the internal aspect of the 
wound, with peaking of the pupil, was ob- 
served. Intraocular pressure was 28 mm Hg and 
responded to instillation of levobunolol hydro- 
chloride 0.5% eyedrops twice daily for one 
week. The initial postoperative course was oth- 
erwise uncomplicated, with normal healing of 
the limbal wound and the conjunctiva and scle- 
ra over the polypropylene fixation sutures. 
Medications included prednisolone phosphate 
1.0% eyedrops, four times a day, and orally 
administered prednisone, 10 mg per day, in 
addition to glipizide, furosemide, and enalapril 
maleate. 

At the one-month postoperative visit, two 
areas of painless scleral necrosis were ob- 
served, both centered on the partial-thickness 
scleral flaps. These appeared as white avascular 
plaques measuring 3 X 4 mm nasally and 2 xX 
1.5mm temporally. Conjunctival and episcleral 
injection were present posterior to the areas of 
necrosis. The polypropylene fixation sutures 
remained covered with a thin layer of sclera. 
The limbal wound was intact. There was no 
anterior chamber reaction. The nylon sutures 
used to close the scleral flaps were loose and 
were removed. Scleral scrapings were inoculat- 
ed directly onto blood, chocolate, and 
Sabouraud’s agar and thioglycolate broth. Oral 
administration of prednisone was increased to 
60 mg per day. Erythromycin ophthalmic oint- 
ment was administered every two hours for 
lubrication and antibiotic prophylaxis. Two 
days later the nasal area of necrosis was deeper. 
There was complete loss of the nasal scleral flap 
and inferior migration and loosening of the 
underlying fixation suture. The lens implant 
was displaced approximately 1.5 mm inferiorly. 
The temporal necrosis was stable, with partial 
preservation of the scleral flap. Cultures were 
negative. Instillation of corticosteroid eyedrops 
was discontinued. Rheumatologic consultation 
was obtained and oral administration of cyclo- 


phosphamide, 150 mg per day, was begun with 
appropriate monitoring of hematologic values. 
The inflammation resolved over the next two 
weeks. The ends of the polypropylene suture 
were trimmed as close to the knot as possible, 
and the conjunctiva healed over the knot. Oral 
administration of prednisone was tapered and 
oral administration of cyclophosphamide was 
continued. Six weeks postoperatively, visual 
acuity was 20/60. Cystoid macular edema was 
evident on ophthalmoscopy. 

Two months postoperatively, the patient 
complained of glare and blurred vision. Visual 
acuity was 20/70, and cystoid macular edema 
appeared worse. The superior edge of the lens 
was in the pupillary space because of the peak- 
ed pupil and the inferior displacement of the 
implant. Laser vitreolysis was recommended. 
The patient developed a vertebral compression 
fracture and was lost to follow-up until four 
months after the initial surgical procedures, at 
which time the vitreous strand was separated 
with the Nd:YAG laser. The pupil immediately 
became round and the implant edge was almost 
completely covered by the iris. Subjective 
symptoms of glare disappeared. Visual acuity 
improved to 20/50 with a decrease in macular 
edema within ten days. Six months postopera- 
tively (two months after laser vitreolysis), the 
visual acuity was 20/30, the lens implant had 
remained stable, and the polypropylene fixa- 
tion sutures had remained covered. Sensation 
in the peripheral cornea was normal nasally, 
temporally, and inferiorly, and was reduced 
superiorly. The patient is currently being treat- 
ed with cyclophosphamide in addition to her 
preoperative medications. 


Discussion 


This patient’s condition was clinically chal- 
lenging. Because of the degree of lens subluxa- 
tion, extracapsular or phacoemulsification 
surgical procedures with capsular lens implan- 
tation was not an option. Sulcus fixation over 
an intact capsule was considered but rejected 
because of concern for intraoperative zonular 
dehiscence with loss of lens material into the 
vitreous and because of concern for long-term 
implant stability. Flexible open-loop anterior 
chamber lens implantation was excluded be- 
cause of the angle abnormalities associated 
with Marfan’s syndrome. Thus, the surgical 
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plan was for intracapsular cataract extraction 
with transscleral sulcus fixation of a posterior 
chamber intraocular lens. 

The scleral ulceration was consistent with 
necrotizing scleritis without inflammation 
(scleromalacia perforans). Scleritis develops in 
about 0.5% of patients with rheumatoid arthri- 
tis, usually in association with long-standing 
systemic involvement and advanced joint dis- 
ease. Affected eyes have shown necrosis and 
dissolution of scleral collagen fibers and a sur- 
rounding zonal granuloma extending into the 
adjacent episclera and uvea.” Rheumatoid scle- 
ritis is probably caused by vasculitis secondary 
to immune complex deposition with resultant 
inflammatory infiltration of the vessel walls, 
fibrinoid necrosis, and vessel thrombosis.’” The 
relationship between cataract extraction and 
rheumatoid scleritis is not clear, but scleral or 
corneal ulceration after cataract extraction in 
patients with rheumatoid arthritis has been 
described.” Several authors suggested that 
circulating immune complexes may become 
trapped in episcleral and perforating vessels 
subjected to surgical trauma, thus initiating the 
inflammatory process.” Our patient had a pos- 
itive rheumatoid factor and positive antinuclear 
antibodies. The history of stroke was also con- 
sistent with a systemic vasculitis. 

The topical use of corticosteroids after cata- 
ract extraction might potentiate scleral necrosis 
and ulceration by increasing collagenase activi- 
ty or by inhibiting fibrovascular repair mecha- 
nisms.!™!?!5 Other factors that might predispose 
to corneal or scleral ulceration include aqueous 
tear insufficiency, surgical denervation of the 
cornea, epithelial toxicity from topically ad- 
ministered medications, and the presence of 
intraocular lens—induced inflammation or cor- 
neal decompensation.’ Our patient never 
demonstrated any clinical signs of corneal hyp- 
esthesia, dry eye, epithelial keratitis, endotheli- 
al decompensation, or lens implant-related in- 
flammation. There is no known association 
between necrotizing scleritis and Marfan’s syn- 
drome, diabetes mellitus, and treatment with 
gold, glipizide, furosemide, or enalapril male- 
ate. Enalapril maleate has been associated with 
a symptom complex including arthritis, vasculi- 
tis, skin rash, fever, myalgia, serositis, positive 
antinuclear antibodies, increased erythrocyte 
sedimentation rate, leukocytosis, and eosino- 
philia. Our patient had arthritis, positive anti- 
nuclear antibodies, and evidence of vasculitis 
before beginning treatment with enalapril ma- 


leate. No other abnormalities suggested an ad- 
verse reaction to enalapril maleate. 

Presumed nylon suture toxicity resulting in 
conjunctival infiltrates and underlying scleral 
excavation has also been described after cata- 
ract extraction in patients without evidence of 
rheumatoid arthritis or other collagen vascular 
diseases.'* These patients responded promptly 
to suture removal and instillation of cortico- 
steroid eyedrops. Our patient’s clinical course 
was different in several respects. There was a 
lack of foreign-body sensation and conjunctival 
infiltrates, and the condition progressed de- 
spite removal of the nylon suture used to close 
the scleral flap. Inflammation associated with 
the nylon sutures used to close the superior 
limbal wound was not evident. 

Treatment initially included removal of the 
loose nylon sutures, increased administration 
of systemic corticosteroids, and lubrication. 
Topical antibiotic prophylaxis was used in case 
the fixation sutures became exposed. When the 
necrosis progressed, systemic treatment with 
cyclophosphamide was begun. Cyclophos- 
phamide has been used successfully in the 
treatment of rheumatoid scleritis with’ and 
without associated intraocular surgical proce- 
dures.'*”” The scleritis responded and the con- 
junctiva healed over the exposed nasal poly- 
propylene fixation suture. However, lens 
decentration combined with a peaked pupil 
resulted in exposure of the superior lens edge 
and notable glare. Lysis of the vitreous strand 
to the internal aspect of the limbal wound with 
the Nd:YAG laser eliminated the peaked pupil 
and the glare. The decrease in cystoid macular 
edema and improvement in visual acuity sug- 
gested an additional therapeutic effect of sever- 
ing the vitreous strand. 

An association between the appearance of 
destructive ocular inflammatory lesions and 
undetected, potentially lethal systemic vasculi- 
tis has been described in patients with rheuma- 
toid arthritis.°”’”! Foster, Forstot, and Wilson” 
advocated systemic use of cytotoxic drugs in all 
patients with rheumatoid arthritis and destruc- 
tive ocular inflammatory lesions, particularly 
those with necrotizing scleritis or peripheral 
ulcerative keratitis, to reduce the high mortali- 
ty. There are no large series to indicate whether 
patients who develop similar ocular lesions 
after cataract extraction also have increased 
mortality. Our patient did have a stroke several 
years before the development of her ocular 
disease. Maffett and associates” described two 
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deaths related to vascular lesions in eight pa- 
tients with collagen vascular disease within 
three years after the onset of postcataract ex- 
traction sterile corneal ulceration. 

We encountered necrotizing scleritis associ- 
ated with the technique of burying a transscler- 
al fixation suture under a scleral flap. The inci- 
dence of this complication in patients with 
collagen vascular disease is unknown. Because 
surgical trauma may stimulate intravascular im- 
mune complex deposition and initiate scleral 
inflammation,”" necrotizing scleritis should be 
considered when scleral flap surgical proce- 
dures are performed on patients with collagen 
vascular disease and systemic vasculitis. 
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Sclerokeratoplasty With Maintenance of the Angle 





Michael Cobo, M.D., Julio R. Ortiz, M.D., and Steven G. Safran, M.D. 


Using sclerocorneal dissection and angle- 
support sutures to maintain the angle and its 
function, we performed 14-mm sclerokerato- 
plasty with placement of allograft tissue in 
five eyes of 15 patients. One previously oper- 
ated-on eye required a second sclerokerato- 
plasty and three eyes required secondary opti- 
cal keratoplasty after opacification of the 
original large graft. Patients were monitored 
from 11 to 90 months postoperatively. At the 
last examination, all patients had clear grafts 
and visual acuity had improved since the 
preoperative examination. All patients had 
intraocular pressure maintained within nor- 
mal range (less than 22 mm Hg, as measured 
by pneumotonometry) except for two patients 
in whom transient increases were resolved by 
tapering of corticosteroid treatment. Our re- 
sults suggested that sclerokeratoplasty, using 
angle-support sutures, is an effective treat- 
ment for diffuse destructive corneoscleral dis- 
ease that cannot be managed with a smaller 
graft. 


Reconstructive KERATOPLASTY is often the 
only available surgical option in diffuse de- 
structive disease of the anterior segment. Previ- 
ous attempts at large corneal grafts have result- 
ed in a high incidence of rejection and 
glaucoma. To ameliorate postoperative glauco- 
ma, iris diaphragm-tightening sutures’ and 
full-thickness corneal sutures* have been used 
in an attempt to maintain the anterior chamber 
angle. These techniques have met with variable 
results. We propose the use of sclerocorneal 
dissection avoiding internal angle structures, 
coupled with the use of angle-support mattress 
sutures to maintain the angle and preserve 
trabecular meshwork function. 
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Patients and Methods 





Five patients with diffuse corneal disease 
extending to or beyond the corneoscleral lim- 
bus were selected for sclerokeratoplasty to ex- 
tirpate diseased tissue and provide structural 
integrity to the globe. In all patients but one, 
visual function was a secondary consideration 
to limiting progressive disease processes that 
endangered the globe. Two eyes were recurrent- 
ly infected with Acanthamoeba organisms after 
penetrating keratoplasty, one eye had a sterile 
corneal ulceration secondary to rheumatoid ar- 
thritis and that extended beyond the corneo- 
scleral limbus, one eye had a progressive Ter- 
rien’s degeneration, and one eye had a 
sclerokeratitis caused by Pseudomonas organ- 
isms. Traditional medical and surgical treat- 
ments had failed in all patients. 

Patients were monitored postoperatively 
from 11 to 90 months at various intervals. 
Snellen visual acuity, intraocular pressure as 
measured by pneumotonometry, and graft clar- 
ity were assessed at each follow-up visit. Goni- 
oscopy was performed postoperatively at least 
once on all patients. 

The surgical technique involved dissection of 
donor tissue from a whole globe when avail- 
able, or use of a preserved corneoscleral rim 
with a diameter greater than 14 mm. When 
using a whole globe for donor tissue, a 14-mm 
trephine is used to demarcate an area for scleral 
undermining. A lamellar dissection of sclera 
using a Paufique (or similar) blade is used to 
create a 360-degree tunnel into clear peripheral 
cornea and the anterior chamber is entered 
with a sharp blade. The donor tissue is removed 
with Vannas scissors and is put aside, and 
attention is then turned to the recipient eye. A 
360-degree peritomy is performed followed by 
cauterization to control hemostasis. A 14-mm 
trephine centered on the pupil is used to create 
a %-thickness groove, which is dissected up 
into clear cornea as in the donor eye. Entering 
the suprachoroidal space must be avoided. 
When the eye is hypotonic, a diamond blade is 
used to incise the sclera to approximately 50% 
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depth before lamellar dissection. The anterior 
chamber is entered anterior to the trabecular 
meshwork with a sharp blade, sodium hyaluro- 
nate (Healon) is injected to protect the iris and 
lens, and the corneoscleral rim is removed with 
Vannas scissors in a plane somewhat anterior to 
that used for cataract extraction. A 1- to 2-mm 
lip, or remnant, of peripheral corneal tissue 
(posterior stroma and Descemet’s membrane) is 
left for 360 degrees. Four double-armed 10/0 
Prolene sutures are passed through the corneal 
lip in a mattress fashion approximately 90 de- 
grees apart. The donor rim is placed in the 
recipient bed. The mattress sutures are passed 
up through donor cornea, tied, and rotated into 
stroma. Double-running 10/0 nylon sutures are 
then placed to oppose the host and donor scler- 
al surfaces. A lateral tarsorrhaphy completes 
the surgical procedure. 





Case Reports 


Case 1 

A 76-year-old man with Terrien’s degenera- 
tion and Graves’ disease, who had bilateral 
corneal opacities from previous corneal ulcers 
in the 1940s, developed severe thinning in the 
peripheral cornea of his left eye. The visual 
acuity in his right eye was 20/400 because of 
age-related macular degeneration combined 
with his corneal opacity. Because of the central 
opacity in his left eye and the severe peripheral 
thinning that threatened perforation, 14-mm 
sclerokeratoplasty was performed in October 
1984. One year after this procedure the visual 
acuity of his operated-on eye was 20/40. 

In October 1986 he underwent cataract ex- 
traction with posterior chamber intraocular 
lens placement in this eye and his visual acuity 
recovered to 20/40. In January 1989 he had an 
allograft rejection episode that responded with 
clearing of the central graft, but was followed 
by marked peripheral thinning. Eight months 
later, a second sclerokeratoplasty was per- 
formed in this eye. The corneal graft remained 
clear for approximately one year until opacifi- 
cation, associated with chronic exposure and 
neurotrophic disease, necessitated a central 
8-mm optical graft. Although this graft has 
remained clear, his visual acuity is limited to 
20/200 in this eye because of macular degener- 
ation. 





Case 2 

A 32-year-old woman who wore contact lens- 
es and who had a painful keratitis diagnosed 
initially as herpes simplex keratitis was re- 
ferred to us in 1985. She developed a painful 
central infiltrate and persistent defect, and un- 
derwent grafting. The host tissue was found to 
have cysts caused by Acanthamoeba organisms 
and treatment with Neosporin, propamidine, 
and ketoconazole was initiated. However, one 
month postoperatively, she developed a recur- 
rent infection in the graft. A penetrating kerato- 
plasty was repeated but reinfection of the graft 
with Acanthamoeba organisms occurred and a 
wound dehiscence developed (Fig. 1). A 14-mm 
sclerokeratoplasty was performed at this time 
in an attempt to extirpate all infected tissue. 
The patient responded well with no evidence of 
recurrence of infection. However, a severe re- 
jection episode resulted in clouding of the 
graft. Eighteen months after her sclerokerato- 
plasty, she underwent a central 8-mm optical 
graft combined with cataract extraction; how- 
ever, this graft also opacified after rejection. In 
March 1990 she underwent a second 8-mm 
optical corneal graft. This graft has remained 
clear and her visual acuity is now 20/30 witha 
gas-permeable contact lens (Fig. 2). 


Case 3 

A 75-year-old woman with rheumatoid ar- 
thritis developed a peripheral corneal ulcer. 
Despite systemic treatment with cyclophospha- 
mide at immunosuppressive doses, her condi- 
tion progressed to perforation and she under- 
went a lamellar patch graft in February 1988. 
After this procedure, she again developed ster- 
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Fig. 1 (Cobo, Ortiz, and Safran). Case 2. Recurrent 
infection caused by Acanthamoeba organisms in cor- 
neal graft. 
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Fig. 2 (Cobo, Ortiz, and Safran). Case 2. Clear 
optical corneal graft in center of larger tectonic 
sclerocorneal graft. 


ile corneal ulceration in this area and required 
urgent cyanoacrylate glue application (Fig. 3). 
In March 1988 she underwent 14-mm sclero- 
keratoplasty. Two months postoperatively, her 
visual acuity was 20/50 (Fig. 4). She developed 
a cataract in this eye, which temporarily de- 
creased her visual acuity to hand motions. 
However, in September 1981 she underwent 
cataract extraction with posterior chamber in- 
traocular lens implantation, and at the last visit 
one month postoperatively, her best-corrected 
visual acuity was 20/25. 


Case 4 

A 66-year-old woman who had worn a con- 
tact lens for postpenetrating keratoplasty astig- 
matism developed keratitis caused by Acan- 
thamoeba organisms that was confirmed by bi- 
opsy. She progressed with medical treatment 
and was treated with penetrating keratoplasty 
and cryoablation of the recipient bed in July 
1990. Despite postoperative medical treatment 
with Neosporin and clotrimazole eyedrops and 
orally administered ketoconazole, keratitis 
caused by Acanthamoeba organisms recurred in 
the graft. She underwent 14-mm sclerokerato- 
plasty in August 1990. This graft opacified 
because of severe rejection. In February 1991 
she underwent a central 8-mm optical graft, 
which has remained clear. Her best-corrected 
visual acuity is currently 20/60, and is limited 
by irregular astigmatism and macular changes. 


Case 5 
A 28-year-old human immunodeficiency vi- 
rus—positive man with a history of congenital 








a i i 
Fig. 3 (Cobo, Ortiz, and Safran). Case 3. Peripheral 
sterile corneal ulceration developed after lamellar 
keratoplasty and cyanoacrylate glue application. 





glaucoma developed sclerokeratitis, caused by 
Pseudomonas organisms, that progressed to per- 
foration despite medical management. A 14-mm 
sclerokeratoplasty was performed in March 
1990, which opacified within three months be- 
cause of rejection. A central optical 8-mm graft 
combined with cataract extraction was per- 
formed in July 1991, which has remained clear. 
His best-corrected visual acuity at last examina- 
tion was 20/200, and was limited by his under- 
lying congenital glaucoma and exposure kera- 
topathy. His intraocular pressure has remained 
under control with topical medications. 


Results 


Six sclerokeratoplasty procedures were per- 
formed in five eyes and were monitored from 11 


A + =. emf 





Fig. 4 (Cobo, Ortiz, and Safran). Case 3. Clear 


cornea with completely epithelialized surface two 
months after 14-mm sclerokeratoplasty. 
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to 90 months postoperatively. Four of these 
patients have required at least one subsequent 
central optical graft after opacification of the 
initial large graft. At last follow-up visit, all 
patients had clear grafts and visual acuity was 
improved from the preoperative value in all 
patients. Intraocular pressure has remained 
less than 22 mm Hg in all patients except for 
Patients 3 and 4 who had transient increases in 
intraocular pressure that were associated with 
instillation of corticosteroid eyedrops for treat- 
ment of graft rejection. The only patient requir- 
ing long-term use of antiglaucoma medications 
to control intraocular pressure after sclerokera- 
toplasty was Patient 5, who had a history of 
congenital glaucoma. Anterior chamber angles 
have remained open as determined by gonios- 
copy in all patients (Fig. 5). 


Discussion 


Sclerokeratoplasty as introduced by Bar- 
raquer’and further defined by Taylor and 
Stern‘is “the use of a corneoscleral graft of 
varying size, shape, and position, to end or 
improve those treatment-resistant diseases of 
the cornea that result in dissolution of tissue 
and the production of anatomic or structural 
defects that are incompatible with continued 
survival of the globe.” The main goal of surgi- 
cal procedures is to excise diseased tissue and 
restore structural integrity. 

The major problems encountered with large 
sclerokeratoplasty appear to be a high inci- 
dence of graft rejection and the development of 
secondary glaucoma or hypotonia.” The place- 





Fig. 5 (Cobo, Ortiz, and Safran). Case 3. Gonio- 
scopic view of angle two months after 14-mm sclero- 
keratoplasty. 


ment of a large antigenic graft, superimposed 
on the limbal vasculature, greatly increases the 
chances of severe allograft rejection and the 
development of an opaque graft.*"" 

In our study, all patients had at least one 
episode of graft rejection. Three of these pa- 
tients developed opacification of the graft sec- 
ondary to rejection and ultimately required 
central optical keratoplasty. A fourth patient 
developed opacification unrelated to rejection 
and also required secondary optical keratoplas- 
ty. In these patients the original larger graft 
served mainly a tectonic function. 

Postkeratoplasty glaucoma or hypotony may 
also increase the risk of graft failure and even 
risk loss of the eye. Previous studies have 
shown that the incidence of glaucoma may be as 
low as 10% in patients with central grafts and 
no previous history of glaucoma,’ and as high 
as 47% in patients who have undergone repeat 
penetrating keratoplasties.” The incidence of 
glaucoma with large penetrating keratoplasty 
must certainly be higher than the figures for 
standard-size penetrating keratoplasties. Other 
authors have described a high incidence of 
persistent postoperative hypotony and phthisis 
(21%), presumably caused by intraoperative 
cyclodialysis."”""' 

Previous authors have suggested techniques 
to avoid postpenetrating keratoplasty glauco- 
ma. Taylor and Stern’ stated that if large pene- 
trating grafts are necessary, attempted elimina- 
tion of existing or anticipated angle closure 
must be dealt with by meticulous reconstruc- 
tion of the anterior chamber and intraoperative 
subtotal internal cyclodialysis, or early subse- 
quent trabeculectomy. Cohen, Kenyon, and 
Dohlman! claimed that surgical tightening of 
the iris diaphragm with iris sutures at the time 
of keratoplasty decreased the incidence of pro- 
gressive angle closure. Zimmerman and associ- 
ates? recommended full-thickness corneal su- 
tures in patients who are at higher risk for angle 
closure, and postulated that these sutures result 
in less posterior wound gape and therefore 
provide greater anterior support to facilitate 
aqueous outflow. 

In our study, the use of angle-support sutures 
combined with lamellar dissection resulted in 
gonioscopically open angles in all patients. Two 
patients had transient increases in intraocular 
pressure that were associated with corticoster- 
oid use, and only one patient (with a history of 
congenital glaucoma) had persistent increased 
intraocular pressure that required treatment 
with medication. 
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Preservation of the anterior chamber angle, 
however, is not solely responsible for the main- 
tenance of normal intraocular pressure in these 
patients. Three hundred sixty-degree scleral 
dissection in the juxtalimbal region theoretical- 
ly may interfere with trabecular drainage by 
damaging aqueous outflow channels. Con- 
trolled intraocular pressure may be caused by 
intraoperative subtotal cyclodialysis, or per- 
haps a transient subclinical aqueous leak at the 
scleral wound with ultimate recanalization of 
the outflow system. The long-term maintenance 
of stable, normal-range intraocular pressure 
with no hypotonic eyes in our study, however, 
seemed at odds with the previously mentioned 
alternative methods of drainage. Additionally, 
the increased intraocular pressures we saw in 
two patients associated with corticosteroid use 
are theoretically suggestive of a trabecular 
meshwork-mediated outflow mechanism. Aq- 
ueous may possibly drain through trabecular 
meshwork into aqueous outflow channels that 
are damaged by lamellar dissection, and wound 
seepage occurs until these damaged channels 
can be reestablished. Alternatively, inflamma- 
tion may cause low intraocular pressure early in 
the postoperative course. These questions de- 
serve further investigation. Our results using 
sclerokeratoplasty with angle-support sutures 
have been encouraging in a series of patients 
with severe destructive corneal disease. We 
believe anterior buttressing of the iridocorneal 
angle with through-and-through support mat- 
tress sutures helps maintain the angle in these 
high-risk patients, thereby preventing the vi- 
sion-limiting complications of secondary an- 
gle-closure glaucoma or phthisis, and preserv- 
ing the visual potential of these severely 
damaged eyes. 
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OPHTHALMIC MINIATURE 
Poor little Amanda Victoria was practically blind. Her eyes had been 
damaged in the early days of Blanche’s pregnancy, when she had had an 
attack of German measles, and, as far as they could tell, she had hardly any 
sight at all. ‘Poor little thing. She smiles and holds her hands out to a torch 
or burning match and turns her face towards the window when the sun is 


shining.’ 


Barbara Comyns, A Touch of Mistletoe 


New York, Penguin Books, 1967, p. 186 


Glued-on, Rigid Gas-permeable Contact Lens for Severe 


Radiation-induced Keratitis 


Herbert J. Ingraham, M.D., Henry D. Perry, M.D., Eric D. Donnenfeld, M.D., 
and Arthur B. Epstein, O.D. 


A 68-year-old woman with severe radiation- 
induced keratoconjunctivitis sicca became 
progressively unresponsive to conventional 
medical treatment. Her left eye deteriorated 
rapidly and required total tarsorrhaphy. In an 
attempt to stabilize the right eye and preserve 
some functional vision, we glued a high-Dk 
rigid, gas-permeable contact lens with tissue- 
grade cyanoacrylate adhesive to Bowman’s 
membrane. This glued-on contact lens in- 
duced rapid and dramatic improvement of the 
patient’s comfort and sight. Recent develop- 
ments in high-permeability, rigid, contact- 
lens materials now make artificial replace- 
ment of the epithelium a potentially useful 
treatment for severe ocular surface disease 
when conventional treatment has failed. 


R apiation-inpucep keratoconjunctivitis often 
becomes a progressive and unrelenting form of 
ocular surface disease.'” Effective treatment for 
the associated dry eye, recurrent epithelial ero- 
sions, persistent epithelial defects, and neuro- 
trophic complications is, at best, problematic.’ 
We recently used a technique initially described 
two decades ago, artificial replacement of the 
corneal epithelium with a glued-on contact 
lens, to treat this condition effectively.’ 


Case Report 


A 68-year-old woman with severe radiation- 
induced keratoconjunctivitis sicca that was re- 
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sistant to conservative medical and surgical 
treatment was referred to us. The patient had 
undergone modified radical mastectomy fol- 
lowed by systemic chemotherapy two years 
earlier. Bilateral orbital metastases were con- 
firmed by biopsy one year before initial exami- 
nation. The metastases were treated with 50 to 
60 Gy to each orbit, fractionated among 22 
treatments. Two months later she developed 
severely dry eyes with superficial punctate ker- 
atopathy and recurrent erosion. Treatment with 
bandage soft contact lenses was initially suc- 
cessful. However, the left eye progressively 
worsened, and required a temporal tarsor- 
rhaphy. 

The patient was initially examined on Aug. 
22, 1990, because of severe pain and photopho- 
bia that had increased over the previous eight 
months. Her visual acuity was R.E.: 20/200 and 
L.E.: hand movements. The eyelid margins 
were thickened with loss of eyelashes and oblit- 
eration of the meibomian gland orifices. Exami- 
nation of both corneas disclosed severe superfi- 
cial punctate keratopathy with multiple areas of 
erosion. Applanation pressure was 10 mm Hg 
in each eye. The patient was treated with a 
hydrophilic bandage contact lens fitted to the 
right eye, combined with aggressive lubrication 
using artificial tears, ointments, and carboxy- 
methyl cellulose drops. The left eye was refrac- 
tory to all treatment and eventually required 
total tarsorrhaphy and retrobulbar injection of 
alcohol for pain relief. 

The patient became increasingly intolerant of 
the bandage contact lens in the right eye. A 
central, 6-mm persistent epithelial defect de- 
veloped, pain and photophobia increased, and 
visual acuity decreased to hand movements 
(Fig. 1). Because the right eye rapidly deterio- 
rated, and with few remaining options that 
would preserve sight, we permanently fixed a 
9.5-mm-diameter rigid gas-permeable contact 
lens (Paragon A - Dk 92) to the eye, using 
tissue-grade cyanoacrylate glue on Nov. 5, 
1990. The contact lens was sterilized and the 
corneal epithelium was debrided. A drop of 
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Fig. 1 (Ingraham and associates). External photo- 
graph showing marked eyelid thickening with mada- 
rosis and keratinization of eyelid margins (X 1). 


cyanoacrylate was placed around the edge of 
the concave lens surface, Bowman’s membrane 
was dried, and the lens was placed in position. 
After polymerization of the glue, the lens was 
held firmly in place. 

The patient initially noticed increased dis- 
comfort, but by ten days after the procedure she 
was free of pain and had a visual acuity of 
20/50—. This visual acuity persisted until a 
cataract developed. The patient has remained 
free of pain with the contact lens in place for 
six months and has a visual acuity of 20/200 


(Fig. 2). 


Discussion 


High-dose external beam radiation to the 
orbit can cause marked damage to the main and 
accessory lacrimal glands, meibomian glands, 
and the goblet cells of the conjunctiva, leading 
to severe xerosis.’* The cornea develops a punc- 
tate epitheliopathy that typically progresses to 
poorly healing epithelial erosions. Corneal sen- 
sation is often decreased, leading to neuro- 
trophic complications. Treatment of the dry 
eye,’ using artificial tears and ointments, ban- 
dage contact lens, tarsorrhaphy, conjunctival 
flaps, and attempts to increase ambient humidi- 
ty, is often unsatisfactory. In this patient, total 
tarsorrhaphy of the left eye was ultimately 
required. 


Radiation-induced Keratitis 539 





Fig. 2 (Ingraham and associates). Photograph three 
months later showing smooth ocular surface secon- 
dary to glued-on hard contact lens with developing 
cataract (X 1). 


Several authors have previously described 
the use of glued-on polymethylmethacrylate 
contact lenses as a replacement for the corneal 
epithelium.*® In 1970, Dohlman and associates’ 
described the variably successful use of a 
glued-on contact lens in a series of 80 patients. 
Conditions treated included unilateral aphakia, 
herpetic keratitis, Stevens-Johnson syndrome, 
chemical burns, corneal scarring, neurotrophic 
keratitis, ocular cicatricial pemphigoid, and 
herpes zoster. Of the complications described, 
most involved regrowth of abnormal, anoxic 
corneal epithelium beneath the contact lens, 
which led to serious sequelae, such as stromal 
vascularization. Kaufman and Gasset’ also de- 
scribed reepithelialization beneath the lens 
with subsequent stromal swelling and vascular- 
ization in several patients. 

In the two decades since these initial studies 
appeared, tremendous advances have been 
made in rigid lens materials. Although the 
previously used polymethylmethacrylate lens- 
es were virtually impermeable, several modern 
fluorinated silicone acrylate materials have ox- 
ygen transmission capabilities that may even 
exceed closed-eye requirements of the intact 
cornea.’ Because the epithelium uses approxi- 
mately 40% of the total corneal oxygen sup- 
ply,*a deepithelialized cornea would have even 
lower oxygen requirements. 

The intact corneal epithelium functions as a 
selective barrier. Much like the corneal epithe- 
lium, high oxygen-flux rigid lens materials are 
largely impermeable to microorganisms and 
fluids, but highly permeable to oxygen. The 
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vastly increased oxygen levels beneath a highly 
permeable rigid lens could reduce or eliminate 
complications caused by anoxia. 

In patients with extreme and intractable epi- 
thelial disease, such as radiation-induced kera- 
titis, chemical burns of the cornea, ocular cica- 
tricial pemphigoid, and severe herpetic disease, 
removal and artificial replacement of the epi- 
thelium may have a notable beneficial effect on 
the stroma by reducing scarring, vasculariza- 
tion, and ulceration.’ Although several of the 
original indications for epithelial replacement 
with a glued-on rigid contact lens have been 
replaced by better options, we believe that the 
availability of highly oxygen-permeable rigid 
lens materials has again made this technique a 
viable and potentially useful alternative in the 
treatment of severe corneal disease that is resis- 
tant to all conventional treatment options. 
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OPHTHALMIC MINIATURE 
.. we did attend a “luau,” which is Hawaiian for “a beach picnic 
featuring a large cooked pig who still has his eyeballs and stares at you 
while you're trying to eat him.” Our pig's name was Bob. “Never eat 
anything that still has its eyeballs,” that’s my new culinary motto. 


Dave Barry, Dave Barry Talks Back 


New York, Crown Publishers, 1991, p. 109 


Fuchs’ Superficial Marginal Keratitis 


John R. Bierly, M.D., James P. Dunn, M.D., Chandler R. Dawson, M.D., 
H. Bruce Ostler, M.D., and Ira G. Wong, M.D. 


We studied three cases of Fuchs’ superficial 
marginal keratitis, an uncommon condition 
that is characterized by intermittent, recur- 
rent episodes of ocular irritation accompanied 
by marginal infiltrates and that is followed by 
progressive marginal superficial stromal thin- 
ning. Usually, it has an indolent course with 
spontaneous remission, and good visual acu- 
ity is preserved. In advanced cases, a pseudo- 
pterygium develops in the area of marginal 
thinning. The pseudopterygium encroaches 
onto the cornea over a period of years, but 
spares the central cornea. In two of our three 
cases, the degree of thinning beneath the 
pseudopterygium became marked. This led to 
corneal perforation during pseudopterygium 
excision in one case, and after blunt trauma in 
the other. These complications indicate the 
need for special precautions when caring for 
these patients. 


SurerFIcIAL MARGINAL KERATITIS is an uncom- 
mon disorder that was described by Fuchs.’ It is 
an unusual disease found in middle-aged 
adults, and begins with a superficial marginal 
keratitis that spreads over the cornea, but does 
not start from all parts of the margin at the same 
time, and does not advance uniformly. The 
advancing ulcer is demarcated from the central 
cornea by a sinuous gray line. The thinning is 
not undermined, and does not reach the center 
of the cornea. A pseudopterygium develops in 
areas of recurrent keratitis. The disease has a 
chronic course, which continues for years and 
is characterized by periods of remission that 
alternate with relapses, which are associated 
with moderate symptoms of irritation. We en- 
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countered three cases, two of which had severe 
thinning. 


Case Reports 


Case 1 

A 38-year-old woman was referred to us with 
a four-year history of recurrent episodes of 
redness and foreign-body sensation in her right 
eye. Her medical history was unremarkable, 
and she had no history of previous ocular trau- 
ma or surgical procedures. She had been treat- 
ed with corticosteroid eyedrops and lubricants, 
but claimed her symptoms would resolve in one 
to two weeks regardless of treatment. She ob- 
served a small fleshy mass that had progressive- 
ly grown onto her cornea over the past few 
years and had been told that she had an atypical 
pterygium because of the unusual inferior loca- 
tion. During this time, her visual acuity re- 
mained 20/25 without correction. When we 
examined her we observed a pseudopterygium 
inferonasally in her left eye (Fig. 1). The leading 
edge had a sinuous gray border in the superfi- 
cial stroma, although there was no epithelial 
defect. We were not able to assess the degree of 
thinning underneath the pseudopterygium. 
Blepharitis was not evident. The physical 
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Fig. 1 (Bierly and associates). Case 1. Large pseudo- 
pterygium without active keratitis. 
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findings and history supported the diagnosis of 
superficial marginal keratitis in remission. 


Case 2 

A 26-year-old man was referred to us with a 
three-year history of intermittent episodes of 
painful, red eyes that would improve with topi- 
cal administration of corticosteroids. The pa- 
tient had a mild form of hemophilia and did not 
require routine infusions of factor VIII. He had 
no history of connective-tissue diseases or der- 
matologic problems. Two years before our ex- 
amination, his left eye had a superficial perilim- 
bal infiltrate from the 3 to 9 o'clock positions 
that was unassociated with stromal thinning, 
but he had corneal staining at the 5 o'clock 
position. He had moderate conjunctival en- 
gorgement, with limbal vessels extending onto 
the cornea inferiorly. The right eye showed a 
subtle perilimbal ring of haze running from the 
4:30 to 7 o'clock positions. 

When we first examined him, his uncorrected 
visual acuity was R.E.: 20/20 and L.E.: 20/ 
30+2. There was a pseudopterygium from the 4 
to 5:30 o’clock positions in the left eye. Over 
the next three years, he had recurrent episodes 
of inflammation associated with a marginal 
infiltrate and epithelial staining at the leading 
edge of the pseudopterygium; this led to fur- 
ther advancement of the pseudopterygium (Fig. 
2), and reduction of best-corrected visual acu- 
ity to 20/50+1. Conjunctival cultures were neg- 
ative, and eyelid cultures disclosed only mod- 
erate numbers of Staphylococcus epidermidis. 





superficial marginal keratitis with large pseudopte- 
rygium advancing over the area of corneal thinning. 


A lamellar keratectomy was performed to 
remove the pseudopterygium. This was compli- 
cated by two small perforations near the cor- 
neoscleral limbus at the 5 and 6 o'clock posi- 
tions. The perforation sites were closed 
primarily and a partial conjunctival flap was 
drawn over the corneoscleral limbus and area of 
perforation. Two days later, an inlay lamellar 
keratoplasty was performed because of a persis- 
tent shallow chamber. Initially the patient did 
well; however, the graft eventually began to 
undergo necrosis, and nine months later a full- 
thickness eccentric penetrating keratoplasty 
was performed. Pathologic examination of 
the two corneal specimens disclosed a mixed 
inflammatory cell infiltration with a prepon- 
derance of mast cells and basophils in one 
specimen. 

The graft subsequently vascularized and 
opacified, but the patient retained best-correct- 
ed visual acuity of 20/50+2 at seven years 
postoperatively (Fig. 3). During this time, he 
had additional episodes of marginal infiltration 
and thinning from the 7 to 9 o'clock positions in 
the left eye and from the 10 to 2 o'clock posi- 
tions in the right eye. 


Case 3 

A 24-year-old white man was referred with a 
six-year history of recurrent marginal keratitis. 
He complained of repeated episodes of ocular 
irritation with foreign-body sensation, redness, 
photophobia, and tearing in both eyes. The 
typical lesion was a marginal superficial infil- 
tration associated with superficial vasculariza- 
tion. Use of topical corticosteroids did not re- 





Fig. 3 (Bierly and associates). Case 2. Seven years 


postoperatively, the graft was opacified. 
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Fig. 4(Bierly and associates). Case 3. Six years after 
initial manifestation, the patient developed an en- 
larging pseudopterygium inferiorly in the right eye. 


lieve the symptoms. The episodes were self- 
limited and healed, leaving faint superficial 
scars. He also had a bilateral corneal arcus. 
Repeated conjunctival and eyelid cultures dis- 
closed S. epidermidis several times, and a few 
colonies of S. aureus on the eyelids once. Over 
nine years, he developed an enlarging pseudo- 
pterygium inferiorly in the right eye (Figs. 4 
and 5). During this time, cromolyn sodium 
eyedrops were instilled and did not appear to 
alter the clinical course. His visual acuity was 
unchanged, with best-corrected visual acuity 
R.E.: 20/25 and L.E.: 20/20, but had developed 
+2.5 diopters of astigmatism at axis 19 degrees 
in the right eye. The degree of thinning under 
the pseudopterygium, although moderate, was 


Fig. 6 (Bierly and associates). Case 3. Traumatized 
right eye. Notice that the pupil is peaked inferiorly 
and the eye is aphakic. 
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Fig. 5 (Bierly and associates). Case 3. Three years 
later, the pseudopterygium has grown but does not 
encroach on the central cornea. 


difficult to assess. The left eye developed only 
minimal superficial pannus superotemporally. 

Nineteen years after our initial examination, 
the patient was reexamined for blunt trauma to 
the right eye. The eye was injected with con- 
junctival edema inferiorly. The pupil was peak- 
ed inferiorly, and the eye was aphakic (Fig. 6). 
The anterior chamber was formed; however, 
vitreous was filling the inferior angle and was 
extruding through a large hole in the inferior 
conjunctiva (Fig. 7). Examination of the posteri- 
or pole disclosed a vitreous hemorrhage inferi- 
orly but no retinal detachment. Ultrasono- 


> 


Fig. 7 (Bierly and associates). Case 3. Traumatized 
right eye with vitreous extruding through the hole in 
the conjunctiva. 
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Fig. 8 (Bierly and associates). Case 3. Postoperative 
photograph in which the large perforation site is 
visible through the lamellar graft at the 7 o'clock 
position. 


graphy failed to demonstrate the lens. We 
concluded that the blunt trauma caused a rup- 
ture in the inferior cornea with expulsion of the 
crystalline lens under the pseudopterygium, 
and then out of the eye through the hole in the 
conjunctiva. Removal of the pseudopterygium 
disclosed a large corneal perforation 2 mm in 
from the corneoscleral limbus at the 7 o'clock 
position. We performed an anterior vitrectomy 
followed by an inlay lamellar keratoplasty (Fig. 
8). Pathologic examination of the specimen dis- 
closed an intense inflammatory infiltrate of 
lymphocytes with a few plasma cells (Fig. 9). 

Eight months postoperatively, the lamellar 
keratoplasty had partially vascularized and 
opacified, but best-corrected visual acuity was 
20/50. When the vitreous hemorrhage cleared, 
an inferior horseshoe tear was found, which 
was successfully treated with laser therapy. 
Keratitis has not recurred. 





Discussion 





The various causes of marginal keratitis in- 
clude infections, bacterial reactions (staphylo- 
cocci hypersensitivity, for example), and sys- 
temic illnesses such as rheumatoid arthritis, 
Wegener’s granulomatosis, and polyarteritis 
nodosa. In some cases, the cause is obscure 
(Mooren’s ulcer, Terrien’s marginal degenera- 
tion, and Fuchs’ superficial marginal keratitis, 
for example). A pseudopterygium can develop 
after untreated bacterial keratitis, trauma, 
chemical burns, and in cicatricial conjuncti- 
vitis. 
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Fig. 9 (Bierly and associates). Case 3. Histopatho- 
logic section shows an intense lymphocytic infiltrate 
(periodic acid—Schiff, x 160). 





None of our patients had systemic illness to 
explain their keratitis, nor did they have 
marked blepharitis, conjunctivitis, or acne ro- 
sacea. Also, scleritis was not evident. The clini- 
cal course and findings of their disorder were 
similar to those described by Fuchs, which 
enabled us to diagnose superficial marginal 
keratitis. 

Descriptions of Fuchs’ superficial marginal 
keratitis are infrequent in the literature.'* More 
commonly described is Terrien’s marginal de- 
generation, which has been called a variety of 
names,’” and is likely to be confused with 
superficial marginal keratitis. Fuchs called it 
senile marginal atrophy to distinguish it from 
superficial marginal keratitis." 

We also believe there are some consistent 
differences between these two entities. Most 
notably, Terrien’s degeneration tends to be a 
superior limbal process and is often accompa- 
nied by marked corneal ectasia and large 
amounts of against-the-rule astigmatism. In 
contrast, our patients with Fuchs’ superficial 
marginal keratitis consistently had worse dis- 
ease at the inferior corneoscleral limbus and 
had mild, or no astigmatism, and no corneal 
ectasia. In Terrien’s degeneration, pseudopte- 
rygium is an uncommon finding, and is often 
observed only in patients who have had previ- 
ous spontaneous corneal perforations.’*" Fi- 
nally, Terrien’s degeneration usually is associ- 
ated with lipid infiltration in the area of corneal 
thinning without epithelial defects. By con- 
trast, patients with Fuchs’ superficial marginal 
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keratitis typically develop a pseudopterygium, 
have no lipid line at the leading edge of the 
ulcer, and have limited epithelial breakdown 
during exacerbations of their disease. 

The histopathologic characteristics of super- 
ficial marginal keratitis have been investigated 
previously in two eyes of one patient in whom 
the disease progressed to a ring ulcer in both 
eyes.’ The eyes were eventually enucleated be- 
cause of poor visual acuity and intractable pain. 
The corneas were thinned to one-fifth to one- 
fourth normal thickness in the periphery, there 
was destruction of Bowman’s layer in the area 
of ulceration, and there was a prominent over- 
lying pseudopterygium. In one eye, there was 
an intense infiltration of acute inflammatory 
cells in the cornea especially below the ulcerat- 
ed areas. In the other eye, the clinical course 
was longer (over a period of four years), and the 
infiltration consisted mostly of lymphocytes 
and some polymorphonuclear leukocytes. The 
histopathologic characteristics of our patients 
differed. None of our patients had a marked 
infiltration of neutrophils, but our third patient 
did have a lymphocytic infiltrate similar to that 
in the second eye described by Ellis.* We also 
found a preponderance of mast cells and baso- 
phils in our second patient. This suggested an 
allergic hypersensitivity as the cause and led us 
to treat the patient in Case 3 with cromolyn 
sodium eyedrops, although with little success. 
Thus, we believe the cause of this condition 
remains obscure. 

A major concern in our second and third 
patients was the development of progressive 
and unsuspected thinning beneath the pseudo- 
pterygium, while the remainder of the cornea 
only had superficial thinning. Goldman and 
Kaufman” warn that removal of pseudopterygi- 
um in Terrien’s degeneration may lead to perfo- 
ration. We would add that superficial marginal 
keratitis should be approached with identical 


Fuchs’ Superficial Marginal Keratitis 545 


caution. Furthermore, our third case suggested 
that protective eyewear is also indicated in 
certain cases. Finally, the cause of lamellar 
keratoplasty ulceration in Case 2 was uncer- 
tain. However, we do believe that a tectonic 
lamellar graft probably remains the best initial 
approach to treatment if perforation occurs, 
and that this can then be followed by a full- 
thickness graft as deemed necessary. 
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An Immunohistochemical Study of Gelsolin 


Immunoreactivity in Corneal Amyloidosis 


Karin U. Loeffler, M.D., Deepak P. Edward, M.D., and Mark O. M. Tso, M.D. 


A variant of the actin-modulating protein 
gelsolin has recently been identified as a com- 
ponent of the amyloid deposits in familial 
amyloidosis, Finnish type (Meretoja’s syn- 
drome), and has been demonstrated immuno- 
histochemically in amyloid deposits in the 
cornea, and in the skin, kidney, heart, thyroid 
gland, salivary gland, and rectum of patients 
with this disease. With the use of immunohis- 
tochemistry involving an antibody against 
gelsolin, we examined a corneal specimen 
from a patient with Meretoja’s syndrome and 
14 corneal specimens with lattice dystrophy 
type I, atypical lattice dystrophy, polymor- 
phic amyloid degeneration, primary familial 
amyloidosis, or secondary corneal amyloido- 
sis. Our results showed the presence of a 
gelsolin-related protein either within or 
around corneal amyloid deposits in nine of 
the 15 specimens and markedly increased 
anti-gelsolin immunoreactivity of the corneal 
keratocytes in 13 of the 15 diseased corneas. 
These data indicated that the accumulation of 
gelsolin may be seen in various forms of 
amyloidosis and may not be confined to 
Meretoja’s syndrome. 


Awmytow is a predominantly proteinaceous ex- 
tracellular material associated with various dis- 
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eases. The major types of these diseases have 
now been classified biochemically according to 
the different protein components,’ but the pre- 
cise nature and origin of amyloid are still un- 
known. Proteins that have been associated with 
amyloidosis include amyloid A protein, amy- 
loid light-chain protein, beta-microglobulin, 
transthyretin variant, apolipoprotein A-I, and 
cystatin C.' 

Gelsolin, a calcium-dependent actin-related 
protein, has recently been found to be related to 
amyloid formation in familial amyloidosis, 
Finnish type,“ which is also known as familial 
amyloid polyneuropathy type IV or Meretoja’s 
syndrome.’ This hereditary form of systemic 
amyloidosis is characterized clinically by cor- 
neal lattice-like amyloid deposits associated 
with progressive cranial and peripheral nerve 
palsies, dry and itchy skin, blepharochalasis, 
protruding lips, and a ‘‘mask-like”’ facial ex- 
pression. In Meretoja’s syndrome, a point mu- 
tation in the gelsolin gene is believed to result 
in an amino acid substitution at position 187. 
Available data show that this substitution rend- 
ers the inner portion of the gelsolin molecule 
resistant to proteolysis, resulting in the accu- 
mulation and polymerization of the subunit 
protein to yield amyloid fibrils.** Immunohisto- 
chemical studies using antibodies against the 
abnormal gelsolin fragments have demonstrat- 
ed positive immunoreactivity of amyloid de- 
posits in the skin, kidney, heart, thyroid gland, 
salivary gland, rectum,’ and in the cornea of 
patients with Meretoja’s syndrome.’ We used a 
monoclonal antibody against the COOH-termi- 
nal of the native gelsolin molecule to examine a 
corneal specimen from a patient with Mere- 
toja’s syndrome and 14 corneal specimens from 
patients with other forms of corneal amyloido- 
sis to compare the anti-gelsolin reactivity in 
these diseases. 


Material and Methods 


We studied 15 corneas that were obtained 
from our institution and that had various forms 
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of corneal amyloidosis. One specimen was from 
a patient with Meretoja’s syndrome or lattice 
dystrophy type II (Case 1); five corneas were 
from patients with clinically typical lattice dys- 
trophy type I (Cases 2 through 6); one specimen 
each was from patients with recurrent lattice 
dystrophy type I (Case 7), clinically atypical 
lattice dystrophy (Case 8), or polymorphic amy- 
loid degeneration (Case 9), respectively; and 
two corneas were from patients with recurrent 
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primary familial amyloidosis (Cases 10 and 11). 
Four corneas with secondary corneal amyloido- 
sis (Cases 12 through 15) were also examined 
(Table 1). Four corneas without pathologic 
changes received post mortem from the Lions of 
Illinois Eye Bank, Chicago, served as control 
specimens. 

Twelve corneal buttons were fixed in 10% 
buffered formaldehyde and three specimens 
that were retrieved from our tissue collection 


TABLE 1 


HISTOLOGIC FEATURES OF CORNEAL SPECIMENS WITH AMYLOID DEPOSITS 





CASE NO., DEPOSITS 
AGE (yrs), MORPHOLOGIC 
GENDER FIXATIVE DIAGNOSIS CHARACTERISTICS QUANTITY LOCATION ` AMYLOID STAINS 
1, 01,7 McDowell Meretoja’s Small, linear Few Midstroma Positive 
and Trump's syndrome 
2,48, M McDowell Lattice type | Large, globular Extensive Midstroma Positive 
and Trump's 
3, 32, M 10% Neutral- Lattice type | Globular Few Midstroma Positive 
buffered 
formaldehyde 
4,37,M 10% Neutral- Lattice type | Linear, globular Moderate Subepithelial, Positive 
buffered midstroma 
formaldehyde 
5, 20, F 10% Neutral- Lattice type | Linear, small, Few Midstroma Positive 
buffered globular 
formaldehyde 
6, Unknown 10% Neutral- Lattice type | Small, globular Few Midstroma Positive 
buffered 
formaldehyde 
7,65, F 10% Neutral- Lattice type | Fine, linear Few Subepithelial, Positive 
buffered (recurrent) stroma (donor), suture 
formaldehyde scar (host tissue) 
8, 46, M 10% Neutral- Atypical Globular Extensive Subepithelial scar, Positive 
buffered lattice mid-deep stroma 
formaldehyde 
9,72,M 10% Neutral- Polymorphic amyloid Linear, globular Moderate Mid-deep stroma Positive 
buffered degeneration 
formaldehyde 
10, 31, M McDowell Primary familial Amorphous Moderate Subepithelial, Positive 
and Trump’s amyloidosis anterior stroma 
11, 40, M 10% Neutral- Primary familial Amorphous plaque Extensive Subepithelial, Positive 
buffered amyloidosis anterior stroma 
formaldehyde 
12,19, M 10% Neutral- Secondary amyloid* Amorphous Extensive Subepithelial, Positive 
buffered anterior stromal scar 
formaldehyde 
13, 10, F 10% Neutral- Secondary amyloid* Linear Moderate Subepithelial, Positive 
buffered anterior stroma around 
formaldehyde granular deposits 
14, 12, F 10% Neutral- Secondary amyloid* Linear Moderate Subepithelial, Positive 
buffered anterior stroma around 
formaldehyde granular deposits 
15, Unknown 10% Neutral- Secondary amyloid* Large, globular Moderate Midstroma, around Positive 
buffered spheroidal droplets 
formaldehyde 





*See text. Amyloid stains performed were Congo red, crystal violet, and thioflavine T. 
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were fixed in McDowell and Trump’s fixative 
(1% glutaraldehyde and 4% formaldehyde). 
The four control corneas were fixed in 10% 
buffered formaldehyde. The tissue was then 
processed and embedded in paraffin for light 
microscopy. Sections from all specimens were 
stained with hematoxylin and eosin and period- 
ic acid-Schiff stains. The 15 diseased corneas 
were additionally stained with Masson’s tri- 
chrome, Mueller-Mowry’s colloidal iron, Con- 
go red, crystal violet, and thioflavine T. 

Immunohistochemical studies were per- 
formed on 5-wm-thick paraffin-embedded sec- 
tions of all corneal specimens. A monoclonal 
antibody against gelsolin (Clone No. GS-2C4, 
Sigma Chemical Co., St. Louis, Missouri) was 
used in a dilution of 1:150. The preparation and 
characterization of this antibody has been de- 
scribed in detail.’ This antibody has been 
shown to react with a 47-kd peptide that in- 
cludes the COOH-terminal of the gelsolin mol- 
ecule. An avidin-biotin-peroxidase complex 
technique was used to visualize the reaction 
product as previously described." Before incu- 
bation with primary antibody, sections were 
trypsinized (0.1% trypsin in 0.05M phosphate- 
buffered saline solution) for 20 minutes at room 
temperature (21 C), because in preliminary 
studies we observed that trypsinization in- 
creased the staining reaction without altering 
the staining pattern. Nonimmune mouse serum 
replaced the primary antibody in the negative 
control specimens. The sections were mounted 
with histologic mounting medium (Permount, 
Fisher Scientific, Fair Lawn, New Jersey) with- 
out counterstaining. 


Results 


Histologic features—The histologic diagnosis 
of amyloid deposits was established by the 
presence of eosinophilic linear deposits that 
stained with Congo red and exhibited birefrin- 
gence and dichroism under polarized light. The 
deposits also demonstrated metachromasia 
with crystal violet staining and were fluores- 
cent when stained with thioflavine T. These 
three staining methods yielded positive results 
for all cases of amyloidosis examined in this 
study (Table 1). 

The cornea in Meretoja’s syndrome (Case 1, 
Table 1) was characterized by relatively small 
linear to ovoid-shaped deposits in the midstro- 
ma in the area between the center and the 
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periphery of the 7.5-mm specimen. Corneas 
with lattice dystrophy type I (Cases 2 through 
6) showed the clinically typical lattice lines that 
were histologically caused by numerous amy- 
loid deposits of varying size located mainly in 
the midstroma. In the cornea with recurrent 
lattice dystrophy type I (Case 7), only a few 
small amyloid deposits were identified. In the 
atypical case of lattice dystrophy (Case 8, Table 
1), clinical examination had disclosed a diffuse 
reticular haze in the superficial stroma with a 
few lattice lines. Pathologic examination dis- 
closed superficial sheets of amyloid associated 
with stromal scarring and also deeper isolated 
deposits of amyloid. Both corneas with primary 
familial subepithelial amyloidosis (primary ge- 
latinous drop-like dystrophy, Cases 10 and 11) 
were from patients with recurrent disease and 
showed superficial amyloid deposits and addi- 
tional features of keratitis with inflammation 
and stromal neovascularization. Superficial de- 
posits of secondary amyloid were found in one 
case of congenital hereditary endothelial dys- 
trophy (Case 12), and in two cases of granular 
corneal dystrophy (Cases 13 and 14); in one 
case (Case 15) the amyloid deposits were asso- 
ciated with recurrent corneal scarring and cli- 
matic droplet keratopathy. The four control 
corneas showed no notable histologic abnor- 
malities. 


Immunohistochemical findings 

Gelsolin immunoreactivity in control corneas— 
In the normal control corneas, moderate anti- 
gelsolin immunoreactivity was seen diffusely in 
the corneal epithelium, but was more intense in 
the basal cell layer (Fig. 1, left). No immunola- 
beling was observed in Bowman’s layer, the 
stromal collagen, or Descemet’s membrane; 
however, keratocytes, mainly in the anterior 
stroma or close to Descemet’s membrane, 
sometimes exhibited mild positive staining 
with gelsolin antibody. The endothelial cells in 
all four control specimens showed diffuse and 
intense anti-gelsolin immunoreactivity (Fig. 1, 
right). 

Gelsolin immunoreactivity in Meretoja’s syn- 
drome—In the specimen with Meretoja’s syn- 
drome or lattice dystrophy type II (Case 1), few 
amyloid deposits were present in the section. 
Anti-gelsolin immunoreactivity was observed 
in stromal deposits, albeit with variable inten- 
sity (Fig. 2). The corneal epithelium and endo- 
thelium were also strongly labeled. 

Gelsolin immunoreactivity in lattice dystrophy 
type I—In all six corneal specimens with lattice 
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Fig. 1 (Loeffler, Edward, and Tso). Normal cornea stained with antibody to gelsolin. Left, Note strong 
reactivity of epithelium, whereas Bowman’s layer (arrows) and stromal keratocytes are not labeled (X 420). 
Right, Note diffuse cytoplasmic staining of endothelial cells (arrowheads), whereas Descemet's membrane 
(arrows) and stroma do not react. Double arrow indicates nucleus of tangentially cut endothelial cell (x 420). 


dystrophy type I (primary amyloidosis), a posi- 
tive moderate to intense staining reaction was 
consistently observed in the corneal epithelium 
and the endothelium, whereas Bowman’s layer, 
the stromal collagen lamellae, and Descemet’s 
membrane showed no immunolabeling. Stro- 
mal amyloid deposits were labeled in four of 
the six specimens (Table 2). Intense staining 
was observed within the deposits in some spec- 
imens (Fig. 3), extracellularly around the pe- 
riphery of the deposit (Fig. 4), or in clusters of 
keratocytes that surrounded the amyloid de- 
posits (Fig. 3, right). Both intra- and extracellu- 
lar gelsolin staining appeared granular. Posi- 
tive immunostaining within deposits was also 
seen in nontrypsinized sections in our prelimi- 
nary studies, but appeared to be less intense. 
The stromal keratocytes seemed to show an 
increased reactivity with gelsolin antibody also 
in areas of the cornea without obvious amyloid 
deposits in all the specimens compared with 
the control corneas. This pattern was fairly 
consistent, although sometimes not all deposits 
within the same section showed anti-gelsolin 
reactivity. The two corneas with no deposit- 
related staining showed only mild to moderate 
keratocytic immunoreactivity. 

In Case 7 (recurrent lattice dystrophy type I), 
anti-gelsolin reactivity was observed at the site 
of a suture track (Fig. 5), but it was difficult to 
determine precisely whether the labeling was 
intracellular or in extracellular deposits. 

The location of the deposits and age of the 
patient in all cases of lattice dystrophy did not 
seem to influence the anti-gelsolin immunore- 
activity. 

Gelsolin immunoreactivity in atypical lattice 


dystrophy—The staining pattern in this particu- 
lar form of lattice dystrophy (Case 8) was simi- 
lar to that observed in lattice dystrophy type I. 
Although the amyloid deposits showed poor 
immunolabeling in the center, they were clearly 
delineated from the adjacent stroma by a 
marked anti-gelsolin reactivity of the peripher- 
al portions of the deposits and the surrounding 
keratocytes. 

Gelsolin immunoreactivity in polymorphic am- 
yloid degeneration—The amyloid deposits and 
surrounding keratocytes observed in Case 9 


Fig. 2 (Loeffler, Edward, and Tso). Case 7. Anti- 
gelsolin immunoreactivity in Meretoja’s syndrome. 
Notice the positively stained amyloid deposit (arrow) 
(x 420). 
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TABLE 2 
GELSOLIN IMMUNOREACTIVITY IN CORNEAL AMYLOIDOSIS 
STAINING PATTERN 
STROMAL DEPOSITS 
CASE WITHIN PERIPHERY SURROUNDING OTHER 
NO. DIAGNOSIS EPITHELIUM KERATOCYTES DEPOSITS OF DEPOSITS KERATOCYTES ENDOTHELIUM STAINING 
1 Lattice type II Intense Minimal Moderate Mild Minimal Not present — 
(Meretoja’s syndrome) in sections 
2 Lattice type | Moderate Mild to Mild Moderate Intense Intense — 
moderate 
3 Lattice type | Moderate Moderate’ Intense Moderate Minimal Intense — 
4 Lattice type | Intense Mild — Mild Moderate Intense — 
5 Lattice type | Mild to Minimal — -— — Moderate — 
moderate 
6 Lattice type | Mild — — — — Mild — 
7 Recurrent Moderate Moderate — Minimal Mild Moderate Moderate in scar* 
lattice type | 
8 Atypical lattice Moderate Moderate — Moderate Intense Intense — 
9 Polymorphic Moderate Mild Minimal Moderate Intense Intense -— 
amyloid degeneration 

10 Primary familial Moderate Moderate — Mild to Moderate Not present Moderate in inflammatory 
amyloidosis moderate in sections cells near deposit* 
(recurrent) 

11 Primary familial Intense Intense — — Mild Intense Moderate in inflammatory 
amyloidosis cells near deposit* 
(recurrent) 

12 Secondary amyloid* Intense Mild — — Moderate Moderate Corneal nerves 

13 Secondary amyloid* Intense Mild — — Intense Moderate — 

14 Secondary amyloid* Intense Mild — — Intense Intense — 

15 Secondary amyloid* Intense Minimal Mild Moderate Moderate Intense — 


IIIa 


*See text for details. 


disclosed a similar moderate to intense staining 
pattern to that seen in lattice dystrophy type I 
(Fig. 6). Epithelial and endothelial cells also 


showed intense staining. 


Gelsolin immunoreactivity in primary familial 


subepithelial amyloidosis—Both corneas with 
this disease entity (Cases 10 and 11) showed 
prominent immunostaining in areas of stromal 
inflammation and neovascularization. This was 
most probably caused by platelets, macrophag- 





Fig. 3 (Loeffler, Edward, and Tso). Anti-gelsolin immunoreactivity in corneas with lattice dystrophy type I. 


Left, Case 2. Strong reaction is seen within amyloid deposit (deposit is outlined by arrows) (X 420). Right, Case 
1. Amyloid deposit (as outlined by arrows) is partially labeled. Note staining of adjacent keratocytes (arrows) 
(X 420). 
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Fig. 4 (Loeffler, Edward, and Tso). Left, Case 2. Periphery of amyloid deposit (which is outlined by arrows) 
exhibits strong immunoreactivity to gelsolin antibody (X 420). Right, Corresponding section stained with Congo 


red (X 420). 


es, and blood plasma, all of which are known to 
contain gelsolin. Additionally, Case 10 also 
disclosed some moderate labeling around amy- 
loid deposits and within surrounding kerato- 
cytes. Amyloid deposits in the other cornea 
with recurrent disease (Case 11) showed no 
specific anti-gelsolin staining. Epithelial cells 
stained in both specimens. Endothelial cells 
stained strongly in one cornea but were not 
present in the section of the other specimen. 
Gelsolin immunoreactivity in secondary corne- 





Fig. 5 (Loeffler, Edward, and Tso). Left, Case 6. 
Anti-gelsolin staining (arrows) at site of previous 
suture in a cornea with recurrent lattice dystrophy 
(x 420). Right, Corresponding section stained with 
Congo red shows birefringence (arrows) at this site 
(Xx 420). 





al amyloidosis—In secondary amyloidosis, the 
epithelium and endothelium also showed in- 
tense and diffuse immunoreactivity. In contrast 
to the cases of primary amyloidosis, only one of 
the four specimens with secondary amyloid 
associated with scarring and climatic droplet 
keratopathy (Case 15) demonstrated positive 
immunolabeling of the amyloid deposits (Fig. 
7); however, in two of the corneas with superfi- 
cially located amyloid, intense labeling was 
observed in the surrounding keratocytes. In 
these areas, it was sometimes difficult to distin- 
guish between an increased intracellular immu- 
noreactivity and staining of the actual deposits. 
Another remarkable finding was the prominent 
staining of corneal nerves in the three cases of 
secondary amyloid in which no immunolabel- 
ing of the amyloid deposits was demonstrated. 





Fig. 6 (Loeffler, Edward, and Tso). Case 9. Anti- 
gelsolin immunoreactivity in a cornea with polymor- 
phic amyloid degeneration. Strong staining is seen in 
the periphery of the deposit (deposit is outlined by 
arrowheads) and in adjacent keratocytes (X 420). 


552 AMERICAN JOURNAL OF OPHTHALMOLOGY 


May, 1992 








Fig. 7 (Loeffler, Edward, and Tso). Case 15. 
Anti-gelsolin immunoreactivity in a cornea with sec- 
ondary amyloidosis. Positively labeled amyloid de- 
posits (arrow) are seen adjacent to the spheroidal 
deposits of climatic droplet keratopathy (asterisk) 
(Xx 420). 


Their more vacuolated staining pattern seemed 
clearly different from the dense granular ap- 
pearance of positively labeled keratocytes. No 
consistent difference in reaction intensity was 
found between the two different fixatives used. 
No immunostaining was seen in the negative 
control specimens. 


Discussion 


We demonstrated positive anti-gelsolin im- 
munoreactivity of amyloid deposits in nine of 
15 diseased corneas with various forms of amy- 
loidosis including Meretoja’s syndrome, lattice 
dystrophy type I, atypical lattice dystrophy, 
polymorphic amyloid degeneration, primary 
familial subepithelial amyloidosis, and secon- 
dary amyloidosis. The staining was found with- 
in or around the amyloid deposits and also 
appeared to outline surrounding keratocytes. 
Although some variation was present within 
each section, the overall staining pattern was 
fairly consistent. Negative results (that is, no 
labeling of deposits) were found in two of the 
five cases of typical lattice dystrophy type I, in 
one case of recurrent primary familial subepi- 
thelial amyloidosis, and in three cases of secon- 
dary amyloidosis. Furthermore, in all normal 
and diseased corneal specimens, a positive 
staining reaction with antibody to gelsolin was 
repeatedly observed in the corneal epithelium 
and endothelium and was sometimes observed 
in keratocytes. 

The presence and distribution of gelsolin in 


the normal corneas were not surprising. Gelso- 
lin has been characterized as an actin-modu- 
lating protein,’ and actin has been found in 
corneal epithelium, keratocytes, and corneal 
endothelium.” The slightly more intense anti- 
gelsolin immunoreactivity in the basal epitheli- 
um was consistent with previously described 
colocalization of actin and gelsolin in epithelial 
cells” and the increased anti-actin immunore- 
activity in the basal corneal epithelium.’ Simi- 
larly, the diffuse gelsolin immunoreactivity in 
corneal endothelial cells in our study corre- 
sponds to previously described localization of 
actin in the human corneal endothelium on flat 
preparations and tissue sections.”'' The intense 
immunoreactivity of the endothelial cells in the 
sections we studied may have been partly 
caused by an edge effect. However, the absence 
of labeling in negative control specimens was 
indicative of true labeling of the endothelial 
cells. The absent or weak gelsolin reactivity in 
keratocytes of normal corneas was consistent 
with reports that actin was expressed in kerato- 
cytes in increased amounts after injury but was 
not prominent in quiescent corneal stroma.’ 

The anti-gelsolin immunoreactivity in our 
specimen with Meretoja’s syndrome was con- 
sistent with a previous report that demonstrat- 
ed immunoreactivity of corneal deposits and 
keratocytes with an antibody raised against a 
12-kd subunit of amyloid that is related to the 
gelsolin molecule.’ In this study, it was also 
found that the antibody to the COOH-terminal 
of gelsolin (Sigma Chemical Co., St. Louis, 
Missouri) reacted with amyloid deposits in var- 
ious tissues of patients with familial amyloido- 
sis (Finnish type). Gelsolin is an actin-modu- 
lating protein that exists in both secreted and 
cytoplasmic forms that are derived by alterna- 
tive transcriptional initiation sites and message 
processing from a single gene.” The gelsolin 
fragment that was amyloidogenic in Meretoja’s 
syndrome was characterized as a subunit that 
started at position 173 of the inner region of the 
gelsolin molecule and had a heterogeneous 
NH,-terminal. It was hypothesized that an ami- 
no-acid substitution at position 15 (gelsolin 
residue 187) made this fragment resistant to 
proteolysis, which led to its polymerization and 
fibril formation in the extracellular space.” 
Antibodies raised against various fragments of 
the amyloidogenic region of the gelsolin mole- 
cule were immunoreactive with amyloid ex- 
tracts and amyloid deposits in various organs.’ 
Furthermore, in an immunoblot study, the amy- 
loid extracts from a case of familial amyloidosis 
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(Finnish type) did not show immunoreactivity 
with an antibody against the COOH-terminal 
of the native gelsolin molecule.” However, in 
our case of Meretoja’s syndrome, anti-gelsolin 
immunoreactivity was demonstrated immuno- 
histochemically in corneal deposits using the 
same monoclonal antibody against the COOH- 
terminal of gelsolin. This suggested that frag- 
ments of the gelsolin molecule, including the 
COOH-terminal region, may be involved in 
amyloid fibril formation in this case. In a recent 
study of an American family with lattice corne- 
al dystrophy type II, using the monoclonal 
antibody to gelsolin (Sigma Chemical Co., St. 
Louis, Missouri), no immunoreaction was ob- 
served in any of the tissues from patients with 
lattice dystrophy type I or II.” The lack of 
gelsolin immunoreactivity on immunoblots 
may be the result of an alteration in the antige- 
nicity of amyloid or the removal of the COOH- 
terminal fragment during the extraction of 
amyloid. The abnormalities in the gelsolin mol- 
ecule may possibly also exhibit great heteroge- 
neity. Further studies using antibodies against 
specific peptide fragments at the COOH-termi- 
nal region may be needed to support such a 
speculation. 

The notable finding in our study was the 
moderate to intense anti-gelsolin immunoreac- 
tivity present in the amyloid deposits in speci- 
mens with lattice dystrophy type I, recurrent 
lattice dystrophy, and polymorphic amyloid de- 
generation, which indicated that an abnormal 
gelsolin molecule or its fragments may be in- 
volved in amyloid fibril formation in other 
forms of corneal amyloidosis. These findings 
differed from those of a previous immunopath- 
ologic study that did not disclose gelsolin im- 
munoreactivity in organs involved with other 
forms of systemic amyloidosis.” In addition to 
the positive staining of the amyloid deposits in 
our cases, there was a distinctly intense immu- 
nolabeling of keratocytes surrounding the de- 
posits, suggesting that the extracellular gelso- 
lin fragments may have been at least partly 
derived from the surrounding keratocytes. The 
two cases of lattice dystrophy in which the 
corneas had no amyloid deposit-related stain- 
ing did not show increased immunoreactivity in 
the surrounding keratocytes. The reason for the 
lack of anti-gelsolin immunoreactivity in these 
two cases is uncertain. One may speculate that 
the protein components in the deposits of lat- 
tice dystrophy are heterogeneous, but direct 
proof to support such a conjecture was lacking 
in our study. 


An additional observation related to gelsolin 
immunoreactivity in our cases was that in some 
amyloid deposits, the gelsolin immunoreactivi- 
ty was restricted to the peripheral areas of the 
deposits. One explanation for such a varying 
pattern may be the changes in molecular con- 
formation of abnormal gelsolin fragments in 
the center of the deposits, thus preventing ac- 
cess to the antigenic sites on the molecule. 

The anti-gelsolin immunoreactivity in the de- 
posits of secondary corneal amyloidosis was 
mostly negative except for mild to moderate 
reactivity in Case 15 that was associated with 
anterior stromal scarring. However, in all four 
specimens the keratocytes in the amyloid sur- 
rounding the stroma exhibited moderate to in- 
tense staining. Whether the increased immuno- 
reactivity seen in the cells surrounding the 
deposits of secondary amyloid represented a 
reactive expression of the gelsolin molecule or 
was caused by the detection of an abnormal 
gelsolin fragment was uncertain in our study. 

Results of cornealimmunohistochemical stud- 
ies performed in an attempt to define the nature 
of amyloid deposits in lattice dystrophy and 
other forms of amyloid have been controversial. 
The presence of amyloid A protein and amyloid 
P protein has been demonstrated in corneal 
amyloid in some patients with lattice dystro- 
phy’ but the presence of amyloid A protein has 
been disputed.’ Furthermore, amyloid P pro- 
tein has been demonstrated in other forms of 
corneal amyloidosis.” We believe that our 
study convincingly demonstrated the presence 
of gelsolin or its fragments in amyloid deposits 
in most of the corneas with lattice dystrophy as 
well as in the corneas with other forms of 
corneal amyloidosis. y 

The gelsolin molecule is a ubiquitous protein 
that is expressed by a variety of cells, including 
macrophages, leukocytes, platelets, intestinal 
and kidney epithelial cells, fibroblasts, striated 
muscle, and smooth-muscle cells.” Although 
involvement of organs other than the cornea in 
lattice dystrophy type I has not been found,” it 
is tempting to suggest that gelsolin-related am- 
yloidosis may be a systemic disorder and that 
the influence of local tissue factors may result 
in amyloid deposition in the cornea. Alterna- 
tively, the presence of gelsolin-related amyloid 
in localized forms of corneal amyloidosis may 
actually be part of a clinically inapparent gen- 
eralized disorder. Further studies on anti-gel- 
solin immunoreactivity in other organs from 
patients with localized forms of corneal amyloi- 
dosis are needed to test such a hypothesis. 
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Vancomycin-enriched Corneal Storage Medium 
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Emily D. Varnell, Hilary W. Thompson, Ph.D., and Kenneth E. Aldridge, Ph.D. 


Antibiotics in a corneal preservation solu- 
tion probably have little effect during storage 
at 4 C, but are effective as the tissue is 
warmed. The tissue acts as a sponge, soaking 
up the antibiotic from the solution and releas- 
ing it into the eye, where the bactericidal 
effect is achieved. Currently, high concentra- 
tions of gentamicin (relative to the minimal 
inhibitory concentration) are used in the pre- 
serving solution for this purpose. Presum- 
ably, proportionately high concentrations of 
any proposed new antibiotic added to supple- 
ment the bactericidal effect of gentamicin, 
such as the vancomycin used in this study, 
would be required. However, neither the abil- 
ity of donor tissue to tolerate high concentra- 
tions of vancomycin nor the stability of vanco- 
mycin at neutral pH in appropriate storage 
media has been documented. We evaluated 
the addition of vancomycin (100 pg/ml) to two 
corneal storage media that contained genta- 
micin in terms of stability of the antibiotic in 
solution and the effect on the endothelial cells 
of donor tissue stored for two weeks at 4 C. 
Vancomycin was stable in solution at neutral 
pH (7.2) during the five-month period of the 
study; the concentration exceeded 90 pg/ml 
for the first five weeks. The endothelial cells 
from donor tissue stored in the vancomycin- 
enriched media showed no notable differences 
from those stored in the same media without 
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vancomycin in terms of cell shape, cell bor- 
ders, cell swelling, and apical holes. The sta- 
bility of vancomycin in storage and the ab- 
sence of endothelial toxicity in vitro support 
the potential use of this antibiotic as a supple- 
ment to gentamicin for the prevention of en- 
dophthalmitis in patients receiving corneal 
transplants. 


AurnoucH THE INCIDENCE is low,” infection 
from contaminated corneal storage medium is a 
devastating complication of penetrating kerato- 
plasty that may be preventable. Currently, gen- 
tamicin sulfate is the antibiotic most widely 
used in corneal preservation media. Gentami- 
cin is relatively inactive at refrigerator storage 
temperature (4 C), but becomes bactericidal at 
room temperature (23 C).* Further studies* dem- 
onstrated higher concentrations of the antibiot- 
icin donor tissue than inthe preserving medium, 
which suggested that the tissue accumulates 
the antibiotic during storage. Finally, an experi- 
mental study in rabbits’ showed that release of 
accumulated antibiotic in the eye after pene- 
trating keratoplasty provides sufficient concen- 
trations to inhibit the growth of sensitive bac- 
teria up to three hours postoperatively. Thus, 
high concentrations of the antibiotic in the 
storage medium appear to provide some protec- 
tion against endophthalmitis after corneal 
transplantation.° 

Nevertheless, storage medium and tissue 
contaminated with gentamicin-resistant an- 
aerobes' and endophthalmitis caused by tissue 
contaminated with streptococci’ have been de- 
scribed. The safety of corneal transplantation 
would be enhanced if the bactericidal activity 
of gentamicin could be supplemented with an- 
other bactericidal agent. We attempted to deter- 
mine the in vitro stability and toxicity of vanco- 
mycin hydrochloride, which we evaluated in 
two currently available corneal storage media 
that contain gentamicin. 
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TABLE 1 
DONOR CHARACTERISTICS 


DONOR 


TIME TO 
AGE CAUSE ENUCLEATION 
(YRS) OF DEATH (HRS/MIN) 
81 Congestive 15/50 
heart 
failure 
89 Cardiac 4/35 
arrest 
74 Coronary 5/0 
artery 
disease 
52 Motor 6/40 
vehicle 
accident 


EXPERIMENTAL STORAGE CONDITIONS 


INTERIM 
EYEBANK 


Dexsol 


STORAGE 

MEDIUM TIME (DAYS) MEDIUM PHt 

Dexsol 14 Optisol ND 
Optisol and 

vancomycin ND 

Dexsol 14 Optisol 7.6 
Optisol and 

vancomycin 7.4 

Dexsol 14 Dexsol 7.3 
Dexsol and 

vancomycin 7.8 

14 Dexsol ND 
Dexsol and 

vancomycin ND 


*Grading system: cell shape, 1 (normal hexagonal shape) to 4 (irregular pleomorphic cells); cell borders, 1 (borders with no 
irregularities and interdigitations) to 4 (irregular borders and loss of borders); cell swelling, 1 (flat cells without swelling) to 4 (marked 
swelling); and apical holes on the endothelial surface, 1, 0% holes; 2, 10%-20% holes; 3, 40%-50% holes; 4, 70%-100% holes. 


tND indicates not done. 


Material and Methods 


Stability—Powdered vancomycin hydro- 
chloride (Eli Lilly, Indianapolis, Indiana) was 
added to 20 ml of corneal storage medium 
(Optisol; Chiron Ophthalmics, Inc., Irvine, 
California) to a final concentration of 100 pg/ 
ml. The solution was sterilized by passage 
through a 0.45-~m Millipore filter and stored 
at 4 C. 

For analysis of drug concentrations, one ali- 
quot (1 ml) of the Optisol solution was sent to 
the Toxicology Laboratory, Charity Hospital, 
New Orleans, Louisiana, immediately and at 
five-month intervals after preparation. Ali- 
quots of Optisol without vancomycin were ana- 
lyzed simultaneously as controls. All samples 
were processed on a TDX analyzer (Abbott 
Laboratories, Chicago, Illinois) using a fluores- 
cence polarization immunoassay kit for vanco- 
mycin (Abbott Laboratories, Chicago, Illinois). 

Morphometric toxicity—Four pairs of human 
corneas not suitable for transplantation (three 
because of donor age and one because of mate- 
rial embedded in the corneal epithelium) were 
obtained from eye banks within 36 hours post- 
mortem (Table 1). One cornea of each pair was 
transferred to 20 ml of storage medium with 
vancomycin (100 pg/ml) and one was trans- 


ferred to 20 ml of storage medium without 
vancomycin in a random fashion. Two pairs 
were placed in Dexsol (Chiron Ophthalmics, 
Inc., Irvine, California; pH 7.2) and two pairs in 
Optisol (pH 7.2). All corneas were stored at 4 C 
for two weeks. The media were not changed 
during the study. 

At the end of the two-week storage, all tissue 
was removed from the storage medium and 
processed for scanning electron microscopy. 
The corneas were washed with balanced salt 
solution, transferred into fixative (1% parafor- 
maldehyde and 2.5% glutaraldehyde in 0.1M 
sodium cacodylate buffer, pH 7.4), and stored 
at 4 C overnight. The fixed specimens were 
dissected into pieces, incubated in isotonic 
buffer solution (0.1M sodium cacodylate buffer 
and 0.5% sucrose) overnight at 4 C, postfixed in 
1% osmium tetroxide in 0.1M sodium cacody]l- 
ate buffer (pH 7.4), and dehydrated in a graded 
series of ethanols. Pieces from the central cor- 
nea were coated with gold palladium and ob- 
served with a scanning electron microscope. 

The morphologic integrity of the endotheli- 
um was judged by an independent observer 
who was masked as to the identity of the 
storage medium and the presence or absence of 
vancomycin. Scanning micrographs of the cen- 
tral 4 mm of all corneas were compared at 
magnifications of x 200 and x 500. The scoring 
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TABLE 1 (Continued) 
DONOR CHARACTERISTICS 


Ê 
ENDOTHELIAL GRADING* 


CELL CELL CELL APICAL 
SHAPE BORDERS SWELLING HOLES 
1.5 1.5 12 T 
1.2 pr T2 A 
3.0 4.0 3.5 4.0 
2.0 2.2 2.5 2.8 
2.0 2.2 2.5 1.8 
3.0 3.3 3.8 2.3 
3.0 3.5 2.5 2.0 
4.0 4.0 4.0 3.0 


system, which has been described,” involved a 
morphologic preservation scale ranging from 1 
(normal) to 4 (markedly abnormal), on the basis 
of cell shape, integrity of cell borders, cell 
swelling, and the extent of apical holes. Cell 
shape was graded from 1 (normal hexagonal 
shape) to 4 (irregular pleomorphic cells). Cell 
borders were graded from 1 (borders with no 
irregularities and interdigitations) to 4 (irregu- 
lar borders and loss of borders). Cell swelling 
was graded from 1 (flat cells without swelling) 
to 4 (marked swelling). Apical holes on the 
endothelial surface were graded from 1 to 4 
according to the following: 1, 0% holes; 2, 10% 
to 20% holes; 3, 40% to 50% holes; and 4, 70% 
to 100% holes. The morphologic scores were 
compared by analysis of variance. 





Results 





Vancomycin was soluble in Dexsol and Opti- 
sol at a neutral pH (7.2). The concentration of 
vancomycin in Optisol remained stable for five 
months after preparation (Fig. 1). The highest 
concentration (99.4 ug/ml) was measured on 
day 0 and the lowest (82.8 ug/ml) on day 63. 
All concentrations measured within the first six 
weeks exceeded 90 pg/ml. 

Although endothelial cells of corneal pairs 
stored for two weeks at 4 C showed mild to 
moderate morphologic changes regardless of 
the identity or antibiotic content of the medi- 
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Fig. 1 (Steinemann and associates). Concentration 
of vancomycin in Optisol (solid line) stored at 4 C for 
five months. Vancomycin was added to 20 ml of the 
medium to a concentration of 100 pg/ml on day 0. 
Optisol without vancomycin (dotted line) was ana- 
lyzed as a control. 


um, there were no significant differences be- 
tween the morphologic grades for the tissue 
stored in the vancomycin-enriched or control 
media in any of the categories (Table 2). Scan- 
ning electron micrography (Fig. 2) of central 
corneal endothelial cells from both vancomy- 
cin-enriched and control media showed intact 
monolayers, centered cell nuclei, and promi- 
nent cell borders, which were all signs of endo- 
thelial cell layer integrity. Small, widely scat- 
tered areas of surface debris were seen. 





Discussion 





The stability of vancomycin in two storage 
media and the potential toxicity of the antibiot- 
ic to corneal endothelial cells in storage were 
evaluated. The immunoassay results suggested 
that vancomycin remains stable in solution in 
Optisol for at least five months. More impor- 
tantly, the stable vancomycin levels far exceed- 
ed the minimal inhibitory concentrations de- 
scribed for Propionibacterium acnes (minimal 
inhibitory concentration, 0.8 pg/ml), Staphylo- 
coccus spp. (minimal inhibitory concentration, 
< 4.0 pg/ml), and Streptococcus sp. (minimal 
inhibitory concentration, < 2.0 pg/ml) (with 
the exception of enterococci). Scanning elec- 
tron micrography showed no significant differ- 
ences in the integrity of the endothelial cell 
layer after 14 days of storage at 4 C in either 
Dexsol or Optisol with or without vancomycin, 
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TABLE 2 
ENDOTHELIAL MORPHOLOGIC SCORES 


STORAGE MEDIUM CELL SHAPE CELL BORDERS CELL SWELLING APICAL HOLES 
With vancomycin 250: + 6.5 2.67 + 0.6 2.88 + 0.57 2.3 +0.52 
Without vancomycin 2.37 + 0.5 2.8 + 0.6 2.43 + 0.57 2.3 + 0.52 
Significance* None; P = .81 None; P = .89 None; P = .60 None; P = .95 


*Scores (mean + standard error) compared by analysis of variance. 


which indicated that this antibiotic is tolerated 
by the endothelial cells at least as well as 
gentamicin. Despite its limitations,” scanning 
electron microscopy remains an excellent guide 
in the assessment of endothelial viability and 
has a good correlation with the cellular appear- 
ance in transmission electron microscopy. 
Currently, gentamicin is the antibiotic most 
commonly added to the preservation media 
used for refrigerator storage (4 C). When 
McCarey-Kaufman medium was introduced, it 
contained penicillin G (100 units/ml) and 
streptomycin (100 units/ml). These two anti- 
biotics were later replaced with gentamicin, 
which has a wider spectrum of bactericidal 
activity” and was shown to be nontoxic to cor- 
neal endothelial cells in tissue culture." Baum, 
Barza, and Kane’ showed that gentamicin is 
effective against S. aureus and Pseudomonas ae- 
ruginosa in McCarey-Kaufman medium warmed 
to room temperature after 4 C storage; howev- 


er, they only tested for activity against these 
two organisms. Another study indicated that 
donor corneas stored in gentamicin-enriched 
McCarey-Kaufman medium can inhibit the 
growth of bacteria acquired intraoperatively.’ 
Despite gentamicin’s spectrum of bactericid- 
al activity, bacterial contamination of the stor- 
age media and donor tissue remains a problem. 
Gentamicin has poor activity against strepto- 
cocci and anaerobes." Two cases of streptococ- 
cal endophthalmitis after penetrating kera- 
toplastyë and two cases of streptococcal 
contamination in donor tissue resulting in en- 
dophthalmitis* have been described. More re- 
cently, Baer, Nirankari, and Glaros' described 
three cases of St. viridans-induced endophthal- 
mitis after penetrating keratoplasty. They also 
noted no bactericidal activity at 4 Cin gentami- 
cin-enriched McCarey-Kaufman medium inoc- 
ulated with St. viridans. When the medium was 
warmed to room temperature (23 C), the num- 





Fig. 2 (Steinemann and associates). Scanning electron microscopic view of endothelial cell layer from donor 
tissue stored in Optisol with (left) and without (right) vancomycin for 14 days at 4 C. Cell borders are clear, 
nuclei are centered, and the monolayer is intact in both specimens (original magnification X 500). 
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ber of bacterial colony-forming units de- 
creased, but bacteria could still be cultured 
after 24 hours. 

Furthermore, reports of streptococcal con- 
tamination of donor eyes are not uncommon. 
Pardos and Gallagher’ reviewed 4,167 donor 
eyes, 12.4% of which had positive cultures. St. 
viridans was recovered in 2.3% of the cultures. 
Polack, Locatcher-Khorazo, and Gutierrez” de- 
scribed positive cultures from 566 normal eyes 
and 240 donor eyes; St. viridans was identified 
in 3.7% and 8.3% of these samples, respective- 
ly. Sugar and Liff*' found 82 positive culture 
isolates in 227 donor eyes; nine of the 82 
isolates (11%) were positive for St. viridans. 
Poole and Insler* cultured corneal scleral rims 
from 70 penetrating keratoplasties and found 
contamination in 14 cases. Fifteen organisms 
were isolated. Seven of the 15 organisms 
showed resistance to gentamicin in concentra- 
tions above 100 ug/ml; four of the seven organ- 
isms were Streptococcus sp. 

Another source of bacterial contamination is 
P. acnes, an anaerobic, gram-positive rod resis- 
tant to gentamicin. A 1987 report cited the 
occurrence of P. acnes-induced endophthalmi- 
tis three days after penetrating keratoplasty.” 
More recently, P. acnes contamination of five 
donor corneas stored in corneal storage medi- 
um, as well as of the medium itself, was de- 
scribed.’ 

The addition of an antibiotic with broad cov- 
erage against aerobic and anaerobic organisms 
and gram-positive cocci (including streptococ- 
ci) to storage media that contain gentamicin 
may improve the margin of safety against bac- 
terial contamination. Vancomycin is bactericid- 
al against hemolytic streptococci, pneumococ- 
ci, and viridans streptococci. Vancomycin is 
also bactericidal against other gram-positive 
organisms including methicillin-resistant S. au- 
reus and S. epidermidis. Wang and associates” 
demonstrated the in vitro susceptibility of 96 
isolates of P. acnes to vancomycin. The same 
study also showed the resistance of the organ- 
isms to aminoglycosides, including gentamicin. 

Matoba and associates investigated the bac- 
tericidal efficacy of vancomycin in McCarey- 
Kaufman storage medium (unpublished data, 
Matoba, A. Y., O’Brien, T. P., Robinson, N. M., 
Osato, M. S., Ocular Microbiology and Immu- 
nology Group, Oct. 28, 1989, New Orleans, 
Louisiana). In that study, gentamicin-resistant 
streptococcal organisms (St. pneumococcus and 
St. sanguis) were inoculated into vials of 
McCarey-Kaufman medium that contained gen- 


tamicin (100 pg/ml), vancomycin (200 ug/ml), 
or both. The media were incubated at 4 C for six 
hours and then at 23 C for two hours. Serial 
tenfold dilutions were made and incubated at 
35 C for 48 hours. Colony counts showed that 
the combination of gentamicin and vancomycin 
enhanced the killing of colonies, compared to 
gentamicin or vancomycin alone, and was more 
effective in inhibiting the growth of these gen- 
tamicin-resistant streptococcal species. 

Garcia-Ferrer and associates” also studied 
the bactericidal activity of vancomycin-supple- 
mented corneal storage medium. They evaluat- 
ed the killing efficacy and endothelial toxicity 
of vancomycin (10 ug/ml) in combination with 
gentamicin (100 ug/ml) in Dexsol. The combi- 
nation of antibiotics was more effective than 
gentamicin alone in lowering the bacterial con- 
centration of St. pneumoniae after one and five 
days of incubation at 4 C. Ultrastructural analy- 
sis of paired corneas stored in Dexsol with and 
without vancomycin showed no significant dif- 
ference in endothelial toxicity. 

We showed that vancomycin is stable in solu- 
tion in two commonly used storage media dur- 
ing a five-month testing period and that the 
antibiotic had no significant effect on the endo- 
thelial cells of donor tissue stored for two 
weeks at 4 C. Other studies indicated that van- 
comycin would provide the necessary spectrum 
of bactericidal activity to supplement that of 
gentamicin. On the basis of these preliminary 
results, further studies are needed to evaluate 
the effect of vancomycin on corneal viability 
after keratoplasty. 
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OPHTHALMIC MINIATURE 
Jonah Hample and his young ones were almost useless as farmers, 
because, Elton maintained, they could not see all the way to the ground. 
They did not own a car, because they could not see well enough to 
drive—“They need to drive something with eyes,” Elton said—and they 


were all born mechanics. 


Wendell Berry, “A Jonquil for Mary Penn” 
The Atlantic Monthly, February 1992, p. 73 
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PROVEN EFFECTIVE? 
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CONVENIENT BID DOSING 


® Apply a thin film of MetroGel morning and evening 
® Initial therapy for 9 weeks. Continued BID maintenance therapy as needed 
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MetroGel. 


(metronidazole) 


0.75% Topical Gel 


e Proven Effective*** 

e Excellent Safety Profile 

e Formulated For Patient Acceptance 
e Convenient BID Dosing 


Brief Summary 


MetroGel. 


(metronidazole) 0.75% Topical Gel 


FOR TOPICAL USE ONLY 
(NOT FOR OPHTHALMIC USE) 


CLINICAL PHARMACOLOGY The mechanisms by which METROGEL 
acts in reducing inflammatory lesions of rosacea are unknown, but may 
include an anti-bacterial and/or an anti-inflammatory effect. 


INDICATIONS AND USAGE METROGEL is indicated for topical 
application in the treatment of inflammatory papules, pustules, and erythema 
of rosacea. 


CONTRAINDICATIONS METROGEL ts contraindicated in individuals 
with a history of hypersensitivity to metronidazole, parabens, or other ingre- 
dients of the formulation. 


PRECAUTIONS Because of the minimal absorption of metronidazole 
and consequently its insignificant plasma concentration after topical adminis- 
tration, the adverse experiences reported with the oral form of the drug have 
not been reported with METROGEL. 


General METROGEL has been reported to cause tearing of the eyes 
Therefore, contact with the eyes should be avoided. If a reaction suggesting 
local irritation occurs, patients should be directed to use the medication less 
frequently, discontinue use temporarily, or discontinue use until further 
instructions. Metronidazole is a nitroimidazole and shoulc be used with care 
in patients with evidence of, or history of, blood dyscrasia. 


Drug Interactions Drug interactions are less likely with topical administra- 
tion but should be kept in mind when METROGEL is prescribed for patients 


Curatek. 


who are receiving anticoagulant treatment. Oral metronidazole has been 
reported to potentiate the anticoagulant effect of coumarin and wartarin 
resulting in a prolongation of prothrombin time. 


Carcinogenesis: Tumorigenicity in Rodents Metronidazole has shown 
evidence of carcinogenic activity in a number of studies involving chronic, oral 
administration in mice and rats but not in studies involving hamsters. These 
studies have not been conducted with 0.75% metronidazole gel, which would 
result in significantly lower systemic blood levels than oral formulations. 


Mutagenicity Studies Although metronidazole has shown mutagenic 
activity in a number of in vitro bacterial assay systems, studies in mammals 
(in vivo) have failed to demonstrate a potential for genetic damage. 


Pregnancy This drug should be used during pregnancy only if clearly 
needed. 


Nursing Mothers Even though METROGEL biood levels are significantly 
lower than those achieved after oral metronidazole, a decision should be 
made whether to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother. 


Pediatric Use Safety and effectiveness in children have not been estab- 
lished. 


ADVERSE REACTIONS Adverse conditions reported include watery 
(tearing) eyes if the gel is applied too closely to this area, transient redness, 
and mild dryness, burning, and skin irritation. None of the side effects 
exceeded an incidence of 2% of patients. 


DOSAGE AND ADMINISTRATION Apply and rub in a thin film of 
METROGEL twice daily, morning and evening, to entire affected areas after 
washing. Significant therapeutic results should be noticed within three 
weeks. Clinical studies have demonstrated continuing improvement through 
nine weeks of therapy 


Curatek Pharmaceuticals 
1965 Pratt Blvd., Elk Grove Village, IL 60007 


Areas to be treated should be cleansed before application of METROGEL. 
Patients may use cosmetics after application of METROGEL. 


HOW SUPPLIED METROGEL (0.75% metronidazole) is supplied in a 
1 02. (28.4 g) aluminum tube — NDC 55326-100-21. 


Caution: Federal law prohibits dispensing without a prescription. 


STORE AT CONTROLLED ROOM TEMPERATURES: 59° to 86° F; 15° to 
30°C. 


Consult package insert for full disclosure. Package insert issued 10/88. 
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Optic Disk Cupping and Electrocardiographic 


Abnormalities in an American Pedigree With Leber’s 


Hereditary Optic Neuropathy 


Rafael G. Ortiz, M.D., Nancy J. Newman, M.D., Steven V. Manoukian, M.D., 
Michael C. Diesenhouse, M.D., Marie T. Lott, M.A., 
and Douglas C. Wallace, Ph.D. 


We examined the clinical characteristics of 
affected and unaffected members of an Ameri- 
can black family with the 11778 mitochondrial 
DNA mutation associated with Leber’s hered- 
itary optic neuropathy. Thirty-six individuals 
from four generations were included. All ma- 
ternally related subjects were shown to be 
essentially homoplasmic for the 11778 mito- 
chondrial DNA mutation in blood. Paternally 
related subjects did not carry this mutation. 
Patients affected with optic neuropathy had 
optic nerve head cupping. Loss of unmyelinat- 
ed axons from the prelaminar optic nerve may 
be responsible for cupping in these patients. 
Electrocardiographic analysis of subjects car- 
rying the 11778 mitochondrial DNA mutation 
disclosed statistically significant (P = .02) pro- 
longation of the corrected QT interval as com- 
pared to control subjects. While the clinical 
significance of this magnitude of corrected QT 
prolongation is unknown, it may represent a 
systemic manifestation of the 11778 mutation. 
No electrocardiographic evidence of preexcita- 
tion syndromes was seen. 


Leser’s HEREDITARY OPTIC NEUROPATHY is a ma- 
ternally inherited disease characterized by sub- 
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acute central visual loss secondary to bilateral 
optic neuropathies. In 1988, the association 
of Leber’s disease with a mutation at the 11778 
position of the mitochondrial genome was de- 
scribed. This mutation, in which guanine is 
replaced by adenine, changes the highly con- 
served 340th amino acid in the ND4 subunit of 
complex I of the respiratory chain from an 
arginine to a histidine.’ This mutation is re- 
sponsible for Leber’s optic neuropathy in 40% 
to 60% of pedigrees worldwide.*"" 

We examined affected and unaffected mem- 
bers of an American family with Leber’s heredi- 
tary optic neuropathy associated with the 
11778 mitochondrial DNA mutation. Ophthal- 
moscopy of affected individuals disclosed ab- 
normalities in optic disk appearance. Electro- 
cardiography of affected and unaffected 
individuals carrying the 11778 mutation dis- 
closed abnormalities. 


Material and Methods 


Thirty-six individuals from a family with 
Leber’s hereditary optic neuropathy were di- 
vided into three groups. Figure 1 shows the 
maternal pedigree. Group 1 consisted of seven 
subjects (six men and one woman) who had 
optic neuropathy at the time of initial examina- 
tion. Ages ranged from 35 to 75 years. Group 2 
consisted of 17 unaffected individuals of mater- 
nal lineage (five males and 12 females). Ages 
ranged from 13 to 70 years. Subject III-18, a 
50-year-old woman, developed central visual 
loss two months after initial examination. The 
initial information gathered from this subject 
was included with the data from Group 2. 
Group 3 consisted of 12 subjects of paternal 
lineage (seven men and five women). Subjects 
II-7, II-9, I-12, I-13, III-15, and IV-7 are the 
patients referred to as Cases 1.07, 1.08, 1.01, 
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1.02, 1.04, and 1.09, respectively, in Newman, 
Lott, and Wallace.” 

Informed consent for DNA analysis was ob- 
tained from all subjects. Each participant 
provided a history of visual loss or ocular prob- 
lems, medical history, and neurologic history. 
A complete ophthalmic examination was per- 
formed on each subject. Color vision was tested 
with pseudoisochromatic plates. Visual fields 
were measured with a Goldmann perimeter. 

Stereoscopic fundus photography was per- 
formed in all seven Group 1 subjects and in 16 
of 17 Group 2 individuals. Stereoscopic pairs 
were examined in a masked fashion by two of us 
(N.J.N. and R.G.O.) and by two ophthalmolo- 
gists of the Emory University Glaucoma Serv- 
ice. Disk and fundus photographs were exam- 
ined for microangiopathy, vascular tortuousity, 
pseudoedema, and optic atrophy. These 
characteristics were graded none, grade 1, or 
grade 2. Grade 1 changes were considered mild 
and equivalent to trace to 1 on a 0 to 4 scale. 
Grade 2 changes were moderate to extensive 
and equivalent to 2 to 4 ona 0 to 4 scale. The 
cup/disk ratio with characterization of the 
shape of the cup was also examined. 

Standard 12-lead electrocardiography was 
performed on six of seven Group 1 subjects, 13 
of 17 Group 2 subjects, and 19 racially matched 
unrelated control subjects (patients undergoing 
elective cataract extraction at Grady Memorial 
Hospital). The electrocardiograms were inter- 
preted in a masked fashion by an Emory Uni- 
versity cardiologist (S.V.M.). QT intervals were 
corrected for rate by the standard Bazett meth- 
od.” By this method, the normal corrected QT is 
less than or equal to 0.39 second in males and 
less than or equal to 0.44 second in females.” 
Blood was obtained for measurement of serum 
electrolytes in all subjects who underwent elec- 
trocardiography. 

Blood for mitochondrial DNA analysis was 
collected in sodium heparin from all Group 1 
and 2 subjects and from 11 of the 12 Group 3 


subjects. Three hundred microliters was frozen 
at —90 C and the remainder (10 ml) was frac- 
tionated on Ficoll-Hypaque to recover the lym- 
phocytes for transformation with Epstein-Barr 
virus.’ Immortalized lymphoblast cell lines 
were obtained on all Group 1 and 2 subjects 
and from 11 Group 3 subjects. For DNA analy- 
sis, 3 ml of frozen whole blood was lysed in 1 
ml of sterile water for 30 minutes at room 
temperature (25 C). Tubes were centrifuged for 
three minutes at 10,000 rpm and the pellet was 
resuspended in 5% Chelex (Bio-Rad Laborato- 
ries, Richmond, California), a resin with a great 
affinity for divalent cations.” Samples were 
incubated at 56 C for 30 minutes to allow metal 
ion binding; were vortexed and denatured at 
100 C for eight minutes; and were vortexed 
again, and then centrifuged three minutes at 
10,000 rpm. Ten percent of the supernatant was 
used to prepare a diagnostic 1435 base pair 
DNA fragment encompassing the 11778 muta- 
tion” using the polymerase chain reaction. Af- 
ter digestion with the restriction enzyme SfaN1 
(New England Biolabs, Beverly, Massachu- 
setts), polymerase chain reaction fragments 
from normal individuals are cut into 679, 638, 
and 119 base pair pieces. However, because the 
11778 mutation eliminates one of the standard 
recognition sites for this enzyme, the DNA 
samples containing this mutation generate only 
the 119 base pair fragment and a 1317 base pair 
fragment, which represents the fusion of the 
679 and 638 base pair fragments. Electropho- 
retic separation of these diagnostic digestion 
products is visualized using Tris-borate-EDTA 
agarose gels stained with ethidium bromide. 


Results 


Among the Group 1 individuals, the age of 
onset of visual loss ranged from 21 to 53 years, 
with a mean of 37.4 years. The interval between 
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Fig. 2 (Ortiz and associates). Disk photograph from 
a Group 1 subject. Notice disk pallor and shallow 
cupping. 


eyes varied from simultaneous involvement to 
three months. Duration of progression ranged 
from one to four months. None of these sub- 
jects had a history of Uhthoff’s symptom. Sub- 
ject IV-7 complained of pain in the involved eye 
for over six months after onset of visual loss, 
whereas none of the other subjects had a histo- 
ry of pain. Subject III-5 had a history of ambly- 
Opia in his left eye. 

Group 2 ophthalmic history included one 
subject (Subject IV-6) who had an episode of 
binocular visual loss lasting two days, occur- 
ring three years before the current examination. 
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The subject was unable to read during this 
episode. Subject V-5 had a similar episode of 
bilateral visual loss lasting only two minutes. 
Both individuals recovered completely from 
their episodes. 

The incidence of diabetes mellitus among the 
adults of Groups 1, 2, and 3 were three of seven, 
three of 14, and two of five, respectively. Previ- 
ous neurologic symptoms were mild and non- 
specific in all three groups. 

Visual acuities among the Group 1 (affected) 
subjects ranged from 20/25 to no light percep- 
tion. Six of the seven patients had visual acui- 
ties of 20/400 or worse. Color vision was tested 
in six of the seven affected subjects. Five were 
unable to identify the control plate with either 
eye. Subject III-5, with 20/25 visual acuity, was 
able to identify nine of 14 plates with his right 
eye but was unable to identify the control plate 
with his left amblyopic eye. Six of seven Group 
1 patients had bilateral central or centrocecal 
scotomas on visual field testing. Subject III-5 
had a centrocecal scotoma in the visual field of 
his left eye and paracentral scotomas in the 
visual field of his right eye. 

Group 2 visual acuities were 20/25 or better 
in all but one subject. Subject II-6, who had a 
history of retinal detachment, had hand mo- 
tions visual acuity in her left eye. All other 
subjects in Group 2 had normal color vision, 
tested by pseudoisochromatic plate testing. 

Fundus photographs of Group 1 disclosed no 
subject with microangiopathy, one with grade 2 
vascular tortuosity (Subject III-13), and two 
with grade 1 vascular tortuosity (Subjects III-9 





Fig. 3 (Ortiz and associates). Disk photographs from two Group 2 subjects. Left, Grade 1 microangiopathy, 
grade 2 vascular tortuosity, and grade 2 pseudoedema. Right, Grade 2 microangiopathy, grade 2 vascular 
tortuosity, grade 1 pseudoedema. 
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and III-12). None had pseudoedema, and all 
had grade 2 optic nerve head pallor. All dis- 
played increased cupping, with cup/disk ratios 
of 0.7 to 0.9. Six of seven displayed shallow 
cupping of the disks (Fig. 2). 

Two of 16 Group 2 individuals had grade 2 
microangiopathy; an additional six had grade 1 
microangiopathy. Five subjects had grade 2 
vascular tortuosity and three had grade 1 vas- 
cular tortuosity. Grade 2 pseudoedema was 
found in two subjects and grade 1 pseudoede- 
ma was found in three (Fig. 3). One Group 2 
subject was thought to have grade 1 optic atro- 
phy. Cup/disk ratios ranged from 0.15 to 0.80 
with a mean of 0.4. No Group 2 subjects dis- 
played shallow cupping of the disk. 

The mitochondrial DNA of all maternally 
related subjects was found to have the 11778 
mutation. This mutation was present in an 
essentially homoplasmic state as visualized by 
ethidium bromide in all Group 1 and 2 individ- 
uals, regardless of their visual status. All sub- 
jects of paternal lineage (Group 3) had the 
normal base sequence at nucleotide position 
11778. 

Electrocardiographic analysis of subjects car- 
rying the 11778 mitochondrial DNA mutation 
(Groups 1 and 2) disclosed corrected QT inter- 
val prolongation in 74% (14 of 19) as compared 
to 42% (eight of 19) in the unrelated control 
subjects (P = .05). The mean-corrected QT 
interval (0.44 second) in Groups 1 and 2 com- 
bined was significantly longer than the mean- 
corrected QT interval (0.41 second) in the con- 
trol group (P = .02). The mean-corrected QT in 
Groups 1 and 2 was also significantly longer 
when compared to the upper limit of the normal 
range for a sex-matched population (P = 
.04).*85 One Group 2 subject (Subject V-6) had 
R waves taller than 32 mm in the left precordial 
leads without prominent Q waves. No subjects 
had electrocardiographic evidence of preexcita- 
tion syndromes. Serum electrolytes, including 
calcium and magnesium, were within normal 
limits for all subjects tested. 


Discussion 


Optic nerve disease penetrance in this family 
was seven of 11 for males and two of seven for 
females in generation III. The published range 
is 50% to 60% for males and 8% to 32% for 
females.*")"°"" Although previous studies have 
associated Leber’s hereditary optic neuropathy 
with neurologic findings ranging from abnor- 


mal brainstem auditory-evoked responses” and 
mild nonspecific abnormalities” to findings 
that resemble multiple sclerosis or dystonia and 
dementia,” the neurologic histories disclosed 
mild, nonspecific abnormalities. Many of the 
families with Leber’s disease and more severe 
neurologic features do not have the 11778 muta- 
tion.**” 

Visual acuity in this pedigree was not incon- 
sistent with previous reports of visual acuity 
that ranged from 20/20 to no light perception, 
with over 90% having visual acuities of 20/200 
or worse.*5!! Subject III-5 retained a visual 
acuity of 20/25-1 in his right eye, but had a 
visual acuity of counting fingers in his left eye. 
This patient’s history of amblyopia and his 
good visual acuity led earlier examiners to 
classify him as unaffected. Visual field testing 
disclosed paracentral scotomas in his right eye 
and a centrocecal scotoma to the I,, stimulus in 
his left amblyopic eye. While central scotomas 
have been described with both strabismic and 
anisometropic amblyopia,” this cannot ex- 
plain the visual field abnormalities in the right 
eye, nor the bilateral optic atrophy. 

Ophthalmoscopic features believed to be 
characteristic of the early stages of visual loss 
in Leber’s hereditary optic neuropathy include 
circumpapillary microangiopathy, pseudoede- 
ma of the optic nerve head without leakage on 
fluorescein angiography,’ increased tortuosity 
of retinal vessels, and defects of the nerve fiber 
layer.” Similar findings have been described in 
asymptomatic maternal family members of pa- 
tients with Leber’s disease.” However, we did 
not find these ophthalmoscopic features in all 
our Group 2 subjects. 

Ophthalmoscopy of Group 1 individuals dis- 
closed optic nerve head pallor without micro- 
angiopathy in all subjects. Although blacks 
have been shown to have notably larger physio- 
logic cups than whites,*"* Group 2 individuals 
had normal-sized cups, which suggested that 
the cupping seen in Group 1 was secondary to 
optic atrophy. Optic nerve head cupping in 
patients with Leber’s optic neuropathy has 
been previously mentioned. In a study of optic 
atrophy and disk cupping, Trobe, Glaser, and 
Cassady” described abnormal cupping in three 
of 16 eyes with Leber’s disease. Radius and 
Maumenee”™ described mildly increased cup- 
ping in 27 patients with congenital optic atro- 
phy, six of whom had Leber’s disease. Kwittken 
and Barest*! described a case of Leber’s optic 
neuropathy with well defined physiologic cup- 
ping. 

Histochemical and ultrastructural analysis of 
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the optic nerve has disclosed that the prelam- 
inar unmyelinated axons are rich in oxidative 
enzymes and mitochondria, whereas astroglia 
and myelinated axons have less oxidative ca- 
pacity.” Unmyelinated axons are possibly 
those primarily affected in Leber’s hereditary 
optic neuropathy, thus making the retinal 
nerve fiber layer the primary site of disease. 
Anderson™ suggested that considerable glial 
tissue must be lost in disks with marked excava- 
tion. However, Portney and Roth” described a 
case of optic cupping associated with optic 
nerve compression from an intracranial aneu- 
rysm, in which histopathologic studies dis- 
closed axonal loss with collapse but not loss of 
the prelaminar glial columns. Histopathologic 
studies conducted by Quigley and Green” sug- 
gested that glaucomatous cupping occurs with- 
out notable loss of glial tissue. Axonal loss 
alone may be responsible for cupping in our 
patients with Leber’s hereditary optic neuropa- 
thy. 

An early report on the cardiac manifestations 
of Leber’s disease found abnormally tall R 
waves associated with prominent Q waves in 
the limb and chest leads in two patients with 
Leber’s disease.” In contrast to our study, more 
recent reports have associated Leber’s disease 
with preexcitation syndromes, specifically 
Wolff-Parkinson-White and Lown-Ganong- 
Levine syndromes."* Nikoskelainen and as- 
sociates'’ noted electrocardiographic preex- 
citation syndromes in 18% of individuals 
belonging to the maternal lineage of Leber’s 
disease pedigrees. The study also found abnor- 
mally tall R waves and deep Q waves similar to 
those previously described. 

Our subjects with the 11778 mitochondrial 
DNA mutation had statistically significant pro- 
longation of the corrected QT interval. Prolon- 
gation of the corrected QT interval has been 
described as a congenital defect (Romano- 
Ward-Jervell syndrome and Lange-Nielsen 
syndrome) and as an acquired defect (drugs, 
electrolytes, heart disease, subarachnoid hem- 
orrhage, hypothyroidism, hypothermia). 
None of our subjects examined had any known 
cardiac disease, electrolyte abnormality, or 
were on any medication known to prolong the 
QT interval. Four of the 19 unrelated control 
subjects had known histories of coronary artery 
disease. Although long QT syndrome has been 
associated with increased mortality from coro- 
nary artery disease,” and sudden cardiac 
death,” the cardiac effects of the mild prolonga- 
tion of the corrected QT interval in our subjects 
was unknown and was probably not clinically 


significant. However, the 11778 mutation may 
somehow alter cardiac electrophysiologic 
characteristics, thereby prolonging cardiac re- 
polarization and the QT interval. The slight 
prolongation of the corrected QT in these sub- 
jects may represent systemic involvement in 
Leber’s hereditary optic neuropathy. 
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Profiling Human Leukocyte Antigens in 


Vogt-Koyanagi-Harada Syndrome 





XiaoYan Zhang, M.D., Xiu-Ming Wang, M.D., and Tian-Sheng Hu, M.D. 


Human leukocyte antigen typing was per- 
formed in 32 consecutive Chinese patients 
with Vogt-Koyanagi-Harada syndrome and 52 
unrelated healthy Chinese individuals. Re- 
sults indicated that HLA-DR4 was identified 
in 24 of the 32 patients with Vogt-Koyanagi- 
Harada syndrome (75.0%), but only in 12 
(23.1%) of the 52 control subjects (P = .0003; 
relative risk, 10.0). Human leukocyte antigen- 
DQw7, also correlated with the disease, was 
identified in 19 (59.4%) patients, and in 19 
control subjects (36.5%; P = .0230). The two- 
haplotype association detection demonstrated 
that HLA-DR4 and HLA-DQw7 were related 
through linkage disequilibrium, suggesting 
that the disease was primarily associated with 
only one of the antigens. The comparison 
between HLA-DR4-positive and HLA-DR4- 
negative patients with Vogt-Koyanagi-Harada 
syndrome in regard to clinical manifestations 
has shown that the HLA-DR4-positive group 
had a lower visual acuity at the first visit than 
did the HLA-DR4-negative group. However, 
both groups responded well to corticosteroid 
treatment. No other significant correlations 
between HLA-DR4 positivity and ocular fea- 
tures, including complications or systemic 
features, were found. Therefore, we concluded 
that the presence of HLA-DR4 may represent 
susceptibility to Vogt-Koyanagi-Harada syn- 
drome, but may not represent specific tissue 
involvement or determine the prognosis. A 
decreased frequency of HLA-DQw1 in the 
patient group was also noticed. Further stud- 
ies showed a higher percentage of HLA-DQw1 
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in HLA-DR4-positive control subjects than in 
the HLA-DR4-positive patients (P = .0308), 
which indicated that HLA-DQw1 was nega- 
tively associated with the disease. This pro- 
tective effect from HLA-DQw1]1 was also stud- 
ied. 


V oct-KoYANAGI-HARADA SYNDROME, a com- 
mon type of uveitis in Japanese individuals, has 
been reported throughout the world. Most of 
the patients found in the United States have 
been of Oriental or American Indian descent.!” 
In China, the incidence of Vogt-Koyanagi- 
Harada syndrome has been found to be 9.2% to 
14.2% at the uveitis service in two medical 
centers.** The immunologic mechanism of this 
syndrome has been studied since the 1970s 
when Tagawa and associates found a close 
association between Vogt-Koyanagi-Harada 
syndrome and either HLA-Bw22] (Bw54) or 
HLA-LD-Wa (Dw15) in Japan and suggested the 
possibility of a disease susceptibility gene. 
Ohno’ later identified HLA-DRw53, HLA-Dwa, 
and HLA-DR4 as Vogt-Koyanagi-Harada syn- 
drome-relevant antigens in Japanese individu- 
als. Recently, HLA typing on racially diverse 
American patients with Vogt-Koyanagi-Harada 
syndrome showed an increased frequency of 
HLA-DR4, HLA-DQw3, and HLA-DRw53; and 
a higher percentage of patients with Vogt- 
Koyanagi-Harada syndrome who were positive 
with these antigens were of American Indian 
descent.” To investigate this association further, 
we performed HLA-A, -B, -DR, and -DQ region 
typing in 32 Chinese patients with Vogt- 
Koyanagi-Harada syndrome. 





Material and Methods 





Patients and control subjects—Thirty-two 
consecutive unrelated patients with Vogt- 
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Koyanagi-Harada syndrome who had various 
stages of disease (19 males and 13 females) 
were examined in the uveitis service in the 
Department of Ophthalmology, Peking Union 
Medical College Hospital from 1986 through 
1988. The detailed medical histories of uveitis 
symptoms and systemic changes were obtained 
from each patient at the first visit. The patients 
underwent complete ophthalmic examinations. 
Vogt-Koyanagi-Harada syndrome was diag- 
nosed on the basis of criteria proposed by 
Sugiura.” All patients received corticosteroids 
either systemically or topically depending on 
the severity of symptoms. The disease onset 
was between 14 and 61 years of age. Of these 32 
patients, 30 (93%) were from northern China 
and all patients were of Han nationality. The 
Han Chinese represent almost 94% of the total 
population in China and constitute the great 
homogeneous mass of the Chinese people. The 
Han nationality also outnumbers the minority 
nationalities in most provinces or autonomous 
regions. Fifty-two unrelated healthy staff mem- 
bers and students from Peking Union Medical 
College Hospital (24 men and 28 women), who 
ranged in age from 19 to 62 years, were used as 
control subjects. Of these 52 subjects, 50 (96%) 
were of Han nationality and 42 (81%) were 
from northern China. The individuals with au- 
toimmune diseases or inherited diseases were 
excluded before blood samples were collected. 

Human leukocyte antigen typing—Human leu- 
kocyte antigen typing trays (Terasaki HLA-ABC 
and DRw tray, One Lambda, Inc., California), 
including a panel of 57 antisera (15 for HLA-A, 
28 for HLA-B, ten for HLA-DR, and four for 
HLA-DQ), were used. B-lymphocyte lympho- 
kwik (One Lambda, Inc., California) and rabbit 
complement for both HLA-A, -B, -C (class I), 
and HLA-DR (class II) typing were from the 
same source. Lymphocytes were isolated from 
peripheral venous blood. The B-lympho-kwik 
method was used for isolating B lymphocytes. 
Human leukocyte antigen typing was per- 
formed by using a standard microlymphocyto- 
toxicity test.” 

Statistical analysis—The results were exam- 
ined by the Chi-square test. Fisher’s exact test 
with correction was used instead of the chi- 
square test when the sample number was less 
than five.’ The relative risk was calculated by 
using the method of Svejgaard and associates.” 
The relative linkage disequilibrium under both 
the autosomal recessive model and the rare 
autosomal dominant model was estimated us- 
ing the formulas of Porta and McHugh.” 


TABLE 1 


May, 1992 


FREQUENCIES OF HLA-A, -B, -DR, AND -DQ ANTIGENS 
IN PATIENTS WITH VOGT-KOYANAGI-HARADA 


HLA 


ANTIGEN* 


A1 

A2 

A3 

A9 
A24 

A10 
A26 
Aw34 

A11 

A19 
A29 
A30 
A31 
A32 
Aw33 

A28 

Blank 


B5 
B51 
B7 
B8 
B12 
B44 
B13 
B14 
B15 
Bw62 
B16 
B17 
Bw57 
B21 
Bw22 
Bw54 
Bw55 
B27 
B35 
B37 
B40 
Bw60 
Bw41 
Bw42 
Bw53 


SYNDROME AND CONTROL SUBJECTS 


PATIENTS 


(N=32) 


NO. (%) 


5 (15.6) 

14 (43.6) 
2 (6.3) 
5 (15.6) 
4 (12.5) 
4 (12.5) 
1 (3.1) 
0 

16 (50.0) 


0 

3 (9.4) 
2 (6.3) 
3 (9.4) 
1 (3.1) 
2 (6.3) 
6 (18.8) 


4 (12.5) 
3 (9.4) 
1 (3.1) 
+ Ga) 
3 (9.4) 
3 (9.4) 
5 (15.6) 
0 
6 (18.8) 
4 (12.5) 
0 
(9.4) 
(3.1) 
(6.3) 
(9.4) 
(3.1) 
1 (3.1) 
4 (12.5) 
5 (15.6) 
2 (6.3) 
12 (37.5) 
8 (25.0) 
0 

0 

0 


—~ WM + &W 


Continued on following page. 


*Indented entries are splits of the preceding entry. 


CONTROL 
SUBJECTS 


(N=52) 


NO. (%) 


1 (1.9) 
17(32.7) 
1 (1.9) 
17(32.7) 
15(28.8) 
8(15.4) 
3 (5.8) 
6(11.5) 
17(32.7) 
3 (5.8) 
5 (9.6) 
4 (7.7) 
0 

4 (7.7) 
3 (5.8) 
13(25.0) 


8(15.4) 
1 (2.0) 
4 (7.7) 
0 

0 

1 (1.9) 
11(21.1) 
0 

7(13.5) 
4 (7.7) 
8(15.4) 
4 (7.7) 
2 (3.9) 
2 (3.9) 
4 (7.7) 
2 (3.9) 
1 (1.9) 
2 (3.9) 
5 (9.6) 
2 (3.9) 
10(19.2) 
9(17.3) 
2 (3.9) 
0 

3 (5.8) 
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FREQUENCIES OF HLA-A,-B,-DR, AND-DQ ANTIGENS 
IN PATIENTS WITH VOGT-KOYANAGI-HARADA 


SYNDROME AND CONTROL SUBJECTS 


CONTROL 
PATIENTS SUBJECTS 

(N=32) (N=52) 
HLA — ami 
ANTIGEN* NO. (%) NO. (%) 
Bw59 1 (3.1) 2 (3.9) 
Bw67 0 3 (5.8) 
Blank 10 (31.3) 15(28.8) 
DR1 0 2 (3.9) 
DR2 8 (25.0) 10(19.2) 
DR3 3 (9.4) 3 (5.8) 
DR4 24 (75.0) 12(23.1) 
DR5 2 (6.3) 11(21.2) 
DRw6 9 (28.1) 9(17.3) 
DR7 7 (21.9) 18(34.6) 
DRw8 1 (3.1) 6(11.5) 
DRw9 5 (15.6) 12(23.1) 
DRw10 1 (3.1) 3 (5.8) 
Blank 3 (9.4) 15(28.8) 
DQw1 11 (34.4) 29(55.7) 
DQw2 7 (21.9) 7(13.5) 
DQw3 21 (65.6) 35(67.3) 
DQw7 19 (59.4) 19(36.5) 
Blank 19 (59.4) 27(51.9) 





*Indented entry is split of the preceding entry. 
Results 


Human leukocyte antigen typing for HLA-A, 
-B, -DR, and -DQ was performed (Table 1). The 
frequency of HLA-DR4 was markedly different 
between patients with Vogt-Koyanagi-Harada 
syndrome and control subjects. Human leuko- 
cyte antigen-DR4 was identified in 24 (75.0%) 
of the 32 patients, whereas it was identified in 
only 12 (23.1%) of the control subjects (P = 
.0003; relative risk, 10.0). The frequency of 
HLA-DQw7 was increased in the patients (19 
[59.4%] in the patients and 19 [36.5%] in con- 
trol subjects [P = .0230]). A decreased frequen- 
cy of HLA-DQw1l (ten [31.3%] in patients and 
27 [51.9%] in control subjects) was also ob- 
served, although it was not statistically signifi- 
cant. It seemed that HLA-DQw1 was negatively 
associated with the disease. When compared 
with the test population, our HLA frequencies 
in the control group were similar to those de- 
scribed by the Third Asia-Oceania Histocom- 
patibility Workshop and Conference." The joint 


occurrence of HLA-DR4 and HLA-DQw7 anti- 
gens among patients with Vogt-Koyanagi- 
Harada syndrome and control subjects was sta- 
tistically analyzed to discriminate primary and 
secondary disease haplotype association and 
was shown in the autosomal recessive model, 
Z = 0.2073; and in the rare autosomal dominant 
model, Z = 1.4357, which indicated an insignif- 
icant difference. Therefore, linkage disequilib- 
rium existed between HLA-DR4 and HLA- 
DQw7. 

The ocular and systemic clinical features of 
HLA-DR4-positive patients and HLA-DR4- 
negative patients were compared. The ocular 
features during the active stage and the compli- 
cations in relation to HLA-DR4 were deter- 
mined (Table 2; the ocular features such as 
exudative retinal detachment and neovascular- 
ization were not included in the database be- 
cause the clinical records of some patients were 
unavailable). Although the HLA-DR4-positive 
group had a higher percentage of vitreous opac- 
ity than did the HLA-DR4-negative group, this 
difference was not statistically significant. No 
other ocular signs were statistically significant- 
ly different between the HLA-DR4-positive 
and HLA-DR4-negative groups. The positivity 
of HLA-DR4 also did not appear to be related to 
specific systemic features (Table 3). Visual acu- 
ity improved after corticosteroid treatment 
(Figure). Human leukocyte antigen-DR4-posi- 
tive patients had worse visual acuity than HLA- 


TABLE 2 
COMPARISON OF OCULAR FEATURES BETWEEN 
HLA-DR4-POSITIVE AND HLA-DR4-NEGATIVE 
PATIENTS* 


HLA-DR4-POSITIVE HLA-DR4—NEGATIVE 


PATIENTS PATIENTS 
FEATURES (N = 24) (N = 8) 
Active stage 
Onset age < 40 years’ 13 of 23 4of7 
Mutton-fat 
keratic precipitates 16 of 24 6 of 8 
Iris nodules 9 of 23 3 of 7 
Vitreous opacity 16 of 22 3 of 6 
Complications 
Cataract 11 of 24 5 of 8 
Glaucoma 4 of 24 2 of 8 
Posterior synechiae 17 of 24 6 of 8 


*Because patients with unclear records were not included in 
the analysis of some features, the number of patients varied. 

140 years was the average age of onset of our patients with 
Vogt-Koyanagi-Harada syndrome. 
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TABLE 3 
COMPARISON OF SYSTEMIC FEATURES BETWEEN 
HLA-DR4-POSITIVE AND HLA-DR4-NEGATIVE 
PATIENTS* 





HLA-DR4-POSITIVE HLA-DR4—NEGATIVE 


PATIENTS PATIENTS 
FEATURES (N = 24) (N = 8) 
Meningeal symptoms 13 of 20 3 of 7 
Vitiligo 11 of 20 3 of 7 
Hair abnormality 18 of 22 4of7 
Ear symptoms 13 of 20 5 of 7 





*Because patients with unclear records were not included in 
the analysis of some features, the number of patients varied. 


DR4-negative patients at the first visit. Howev- 
er, treatment with corticosteroids had a similar 
effect on both groups. Of these 32 patients (64 
eyes), 25 of 48 eyes (52.1%) in the HLA-DR4- 
positive group and eight of 16 eyes (50%) in the 
HLA-DR4-negative group had a marked im- 
provement in visual acuity (= 20/20) after 
corticosteroid treatment. 


Discussion 


Our findings of HLA-DR4 in relation to 
Vogt-Koyanagi-Harada syndrome in Chinese 
individuals are consistent with findings in 
Japanese’ and American Indian individuals.’ 
Human leukocyte antigen-DR4 has been associ- 
ated with many other autoimmune diseases, 
including rheumatoid arthritis," insulin-de- 
pendent diabetes mellitus,’ thyroiditis,” 
Addison’s disease,“ myasthenia gravis,” IgA 
nephropathy,” as well as acute retinal necro- 
sis,” ocular cicatricial pemphigoid,” and retinal 
vasculitis in different ethnic groups.” Such as- 
sociations strongly suggest that the HLA-DR4 
gene has an important role in autoimmune 
disorders. The two-haplotype association de- 
tection for HLA-DR4 and HLA-DQw7 demon- 
strated that the increased frequency of either 
antigen was caused by the linkage disequilibri- 
um between the two antigens in the general 
population. This suggested that only one of the 
two antigens was primarily associated with the 
disease. This HLA-DR4-—HLA-DQw7 coexpres- 
sion has also been observed in acute retinal 
necrosis syndrome.” It seemed in our study that 
HLA-DR4 was the major haplotype because of 
its much higher frequency in patients with 
Vogt-Koyanagi-Harada syndrome. 

Because of the negative association of HLA- 
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DQw1 with Vogt-Koyanagi-Harada syndrome, 
we compared the relationship between HLA- 
DQw1 and HLA-DR4 in both patients and con- 
trol subjects. In HLA-DR4-positive control 
subjects, eight of 12 (66.7%) subjects were 
positive for HLA-DQwl, whereas in 24 HLA- 
DR4-positive patients, only seven (29.2%) 
were positive for HLA-DQw1] (a significant dif- 
ference at P = .0308). It seemed that HLA- 
DQw1 inhibited HLA-DR4 disease permissive- 
ness. A similar negative association has been 
observed in insulin-dependent diabetes melli- 
tus**" and a model has been proposed to inter- 
pret this phenomenon.” In this model, a hierar- 
chy of affinities was presented to determine the 
interaction between a diabetogenic peptide and 
different class II molecules; binding the peptide 
to susceptible class II molecules leads to auto- 
reactive T-lymphocyte activation. When non- 
susceptible class II molecules could outcom- 
pete the binding, the autoimmune activation 
would not occur. The mechanism of the de- 
crease of HLA-DQw1 observed in our study 
was unclear. The previously described model 
might explain the phenomenon if HLA-DQw1 
is a nonsusceptible high-affinity competitor for 
HLA-DR4. However, this HLA-DQw1 protec- 
tive effect requires further study. 

Clinically distinct characteristics of HLA-as- 
sociated diseases in other types of uveitis have 
been described.*’” Our observations of HLA- 
DR4-positive and HLA-DR4-negative patients 
with Vogt-Koyanagi-Harada syndrome in re- 
gard to some clinical manifestations showed 
that the HLA-DR4-positive group had a lower 
visual acuity at the first visit than did the 
HLA-DR4-negative group. We were unable to 
determine the reasons for the lower visual acu- 
ity because of inadequate clinical records in 
some patients. However, both groups respond- 
ed well to corticosteroid treatment. No other 
significant correlations between antigen posi- 
tivity and ocular or systemic features were 
found. The similar complications, such as com- 
plicated cataract and secondary glaucoma, in 
the two groups suggested a similar visual prog- 
nosis. The previously described assay would 
suggest that the positivity of the HLA-DR4 
allele in Vogt-Koyanagi-Harada syndrome did 
not represent specific tissue involvement or 
determine the prognosis. Human leukocyte an- 
tigen-DR4-positive patients may have lower 
initial visual acuity than HLA-DR4-negative 
patients, but the treatment outcome was still 
favorable. We also could not predict a course of 
Vogt-Koyanagi-Harada syndrome by correla- 
tion with HLA-DR4 positivity or negativity. 
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Figure (Zhang, Wang, and Hu). The improvement of visual acuities after corticosteroid treatment. A higher 
percentage of HLA-DR4-positive patients had worse visual acuity than HLA-DR4-negative patients at the first 
visit. HM indicates hand motion; FC indicates finger counting; NLP indicates no light perception; DR4+ patients 
indicates HLA-DR4-positive patients; and DR4— patients indicates HLA-DR4-negative patients. 


Because vitiligo, one of the important symp- 
toms of Vogt-Koyanagi-Harada syndrome, was 
found to be strongly associated with HLA-DR4 
in blacks” and whites” when tested as a single 
disease, the association with HLA-DR4 in our 
study could possibly have been caused by vitili- 
go. Eleven of 20 of our HLA-DR4-positive pa- 
tients and three of seven of our HLA-DR4- 
negative patients had vitiligo. There was no 
significant difference between the two groups, 
which indicated that the association of Vogt- 
Koyanagi-Harada syndrome with HLA-DR4 in 
our study was independent. 
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PERSPECTIVES 





Applications of Molecular Biological Techniques to the 


Understanding of Visual System Disorders 


J. Mark Petrash, Ph.D. 


Our understanding of the molecular basis for 
genetic, metabolic, and infectious diseases af- 
fecting the visual system has benefited greatly 
from studies that have used a variety of new 
molecular biological techniques. This new tech- 
nology is replete with innovative terms and 
definitions not familiar to most practicing oph- 
thalmologists. The purpose of this review is to 
clarify the specialized language of molecular 
biology and to provide some experimental de- 
tails that underlie contemporary strategies used 
to isolate genes, to determine their structure, 
and to elucidate the ways in which genes that 
encode important molecules of the visual sys- 
tem are regulated. Examples are given that 
demonstrate how molecular biological tech- 
niques have been used to disclose the molecular 
basis of some visual disorders. 

Cells, chromosomes and genes—The choreog- 
raphy of gene expression 

Virtually all genetic information in human 
cells is contained within the 46 chromosomes 
localized in the cell nucleus. Each chromosome 
is composed of a long double-stranded deoxyri- 
bonucleic acid (DNA) molecule. Genes are em- 
bedded within each chromosome as polymers 
of deoxyribonucleotides that collectively con- 
tain information that encodes some component 
of the genetic machinery. 

Deoxyribonucleic acid is composed of four 
different deoxyribonucleotide building blocks. 
Each of these is composed of a deoxyribose 
sugar, a phosphate, and one of the following 
four bases: guanine, adenine, thymine, or cyto- 
sine. The bases present in one strand of DNA 
pair in a complementary fashion to those in a 
second strand of DNA, forming the well-known 
double helix structure. The strands are held 
together by hydrogen bonds that form between 
pairs of individual bases (base pairs). Thus, 
adenine and guanine on the first strand are 
hydrogen-bonded to thymine and cytosine on 
the second strand. Therefore, the nucleotide 
sequence of one strand dictates the sequence of 
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the second or complementary strand, a feature 
not overlooked by Watson and Crick’ with the 
publication of their structural model for DNA 
in 1953. Sequence complementarity underlies 
the process of interstrand binding, or anneal- 
ing, and provides the basis for faithful duplica- 
tion of DNA molecules in vivo and in vitro. 

Deoxyribonucleic acid is ideally suited chem- 
ically and physically to function as the trans- 
mitter of genetic information. The linear ar- 
rangement of nucleotides along each single 
strand of DNA provides an information format 
that is easily replicated during the cell cycle. 
Deoxyribonucleic acid is also relatively inert 
chemically, as evidenced by the recent isolation 
of DNA recovered from archaeologic specimens 
determined to be 7,000 to 8,000 years old by 
radiocarbon dating.” Perhaps more important- 
ly, DNA can be chemically and enzymatically 
modified in vitro and reintroduced into living 
cells where it is biologically active. 

Genetic information flows from DNA to ribo- 
nucleic acid (RNA) to protein (Fig. 1). The 
nucleotide sequence of a gene is first tran- 
scribed in the cell nucleus, yielding an RNA 
copy of the gene. This primary transcript con- 
tains exon sequences, or information present in 
the functional messenger RNA (mRNA), as well 
noncoding intron sequences. The process of 
gene transcription is strictly regulated by signal 
sequences that flank the gene. These signal 
sequences are recognized and bound by regula- 
tory proteins (transactivating factors) and RNA 
polymerase to effect gene transcription in re- 
sponse to external inductive factors such as 
hormones and other metabolic or developmen- 
tal signals. Functional mRNA is generated by 
removal of intron sequences by splicing and 
addition of a 7-methyl-guanine cap and polyad- 
enylate tail at the 5’ and 3’ ends, respectively. 
The resulting mature mRNA molecule is capa- 
ble of encoding a protein product. Synthesis of 
protein from the mRNA, or translation, occurs 
in the cell cytoplasm and is mediated by the 
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ribosomal machinery. The resulting protein 
may be subject to posttranslational processing, 
including the addition of carbohydrate, fatty 
acid, or phosphoryl groups. Techniques used in 
the contemporary molecular biology laboratory 
have been developed to dissect each step in the 
pathway of gene expression from the nuclear 
gene to the processed and functional protein 
product. 
Methodologic advances drive the progress of 
molecular biology 

Advances in our understanding of gene struc- 
ture, evolution, and function have largely de- 
pended on the availability of new and increas- 
ingly sophisticated biological reagent systems 
and instruments. The ability to clone and ma- 
nipulate genes readily was realized only after 
the discovery and commercialization of various 
enzymes required to precisely cut (restriction 
endonucleases), join (DNA ligase), and synthe- 
size (DNA polymerase) DNA molecules. Trans- 
lation of new procedures into standard labora- 
tory practice has also been facilitated by the 
publication of several detailed methodologic 
manuals.** Specific examples of how the availa- 
bility of new molecular biological enzyme and 
reagent systems has facilitated the isolation and 
characterization of genes will be provided. 
Methods to clone and analyze eukaryotic 
genes 

Application of molecular biological tech- 
niques to the study of a given disease process 


Mature mRNA 


F 


Gene 


Fig. 1 (Petrash). Structure and ex- 
pression of a typical eukaryotic gene. 
Prominent structural features of a typ- 
ical eukaryotic gene include exons 
(filled boxes) and introns (unfilled 
boxes) and a promoter element (TATA 
box in this example) situated up- 
stream from the transcription initia- 
tion site (—). Gene transcription re- 
sults in the synthesis of a pre- 
messenger RNA, which contains both 
exon and intron sequences. Ribonu- 
cleic acid processing (splice removal 
of introns and addition of a 5’ cap and 
a 3’ poly A tail) results in mature 
messenger RNA (mRNA), which is the 
template for protein synthesis. 


Pre mRNA 


Protein 


usually requires the use of DNA clones either 
directly or indirectly associated with the dis- 
ease process being studied. Thus, obtaining 
DNA clones is usually the first goal. Most eu- 
karyotic genes can be cloned in one of the 
following two forms: as genomic DNA clones or 
as DNA copies of the corresponding mRNA 
(complementary DNA [cDNA] or cDNA clones). 
Because cDNA clones often represent the most 
direct source of structural information about 
the gene product, the search for a desired gene 
is usually initiated through cDNA cloning. 
Structure of the gene product—Before initiat- 
ing a search for a candidate gene, it is helpful to 
establish some basic understanding of the 
structure of the protein encoded by the target 
gene. Traditionally, this has required the isola- 
tion of the protein to homogeneity using a 
variety of standard protein purification tech- 
niques such as gel filtration, ion exchange, and 
affinity column chromatography. However, it is 
now possible to isolate proteins to essential 
purity using one- or two-dimensional poly- 
acrylamide gel electrophoresis.’ Proteins re- 
solved by electrophoresis may be electropho- 
retically transferred to membrane filters for 
subsequent chemical analysis. It is now feasible 
to isolate useful quantities of a given protein 
directly from tissue homogenates using two- 
dimensional polyacrylamide gel electrophore- 
sis. If available in homogeneous form, it is 
desirable to determine the sequence of at least 
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15 to 20 amino acid residues from at least one 
portion of the protein structure. Because most 
eukaryotic proteins contain a blocked amino 
terminus that prevents protein sequencing, it is 
often necessary to generate peptide fragments 
from the parent molecule using chemical (cyan- 
ogen bromide) or proteolytic cleavage methods. 
Once resolved by either electrophoresis or 
chromatography, each of the isolated peptides 
may be subjected to amino acid sequencing. 
The resulting amino acid sequences may then 
be used to design a synthetic oligodeoxyribo- 
nucleotide probe with a sequence complemen- 
tary to the codon sequence predicted from the 
peptide sequence. This strategy has been suc- 
cessfully applied to the cloning of many impor- 
tant vision-related genes. Excellent examples 
include work leading to the cloning and se- 
quencing of cDNAs encoding phosducin, a pho- 
toreceptor phosphoprotein involved in the vis- 
ual cascade,’ and MP19, an intrinsic membrane 
protein expressed in the lens.’ 

Complementary DNA cloning—Complemen- 
tary DNA cloning basically involves the follow- 
ing two steps: construction of a cDNA library 
from a given tissue source and identification of 
unique cDNA clones from the library by selec- 
tive screening procedures. 

A tissue-specific cDNA library is composed of 
a mixture of DNA clones, each of which con- 
tains a cDNA derived from an mRNA expressed 
in the given tissue. The cDNA is synthesized 
from isolated mRNA using reverse transcript- 
ase, an RNA-dependent DNA polymerase. The 
resulting cDNA copies are then joined to a 
cloning vector. Cloning vectors are extrachro- 
mosomal DNA molecules capable of self-repli- 
cation when introduced into a bacterial host. 
Each cDNA sequence joined to a cloning vector 
may then be faithfully duplicated (cloned) to 
generate the quantities of cloned DNA sequenc- 
es required for subsequent analysis. Most clon- 
ing vectors are derived from bacterial plasmids 
or bacteriophages that have been modified by 
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the introduction of antibiotic resistance genes 
for ease of maintenance and propagation in 
culture. 

The nature of the cloning vector will dictate 
to some extent the procedure used to identify 
the desired cDNA clones. Complementary DNA 
cloned into plasmid vectors is introduced into 
an appropriate Escherichia coli host strain, and 
the resulting bacterial colonies are usually 
screened by hybridization with a radioactive 
nucleic acid probe. Alternatively, cDNAs can be 
cloned into bacteriophage expression vectors, 
which allow screening by either nucleic acid 
hybridization or with antisera directed against 
the desired gene product. 

The procedure for hybridization screening 
with a radioactive DNA probe is depicted in 
Figure 2. Portions of the library are grown on 
agarose dishes. After some period of culture, a 
nitrocellulose or nylon membrane is overlaid 
on the agarose plate. When removed, the mem- 
brane contains DNA derived from each clone on 
the original plate, arrayed as an exact duplicate 
pattern of the original. The duplicate filter is 
then incubated in the presence of a radioactive 
DNA probe specific for the target gene. When 
exposed to X-ray film, a dark signal will be 
evident on the film at a position corresponding 
to clones containing the target sequences. 
When the film is then placed in register with the 
original agarose plate containing the cDNA 
library, it is possible to identify the clones that 
produced the positive hybridization signal. It is 
reasonable to screen approximately 20,000 to 
30,000 library clones ona single 90-mm hybrid- 
ization filter circle, and to handle ten to 20 filter 
circles simultaneously. Therefore, a hardwork- 
ing investigator can screen approximately 
500,000 clones from a cDNA library in a week. 
This constitutes an exhaustive screening of a 
typical cDNA library. 

In a variation of the DNA hybridization 
screening procedure, it is possible to screen 
cDNA expression libraries using antibodies di- 


Fig. 2(Petrash). Library screening to 
identify desired clones. After cultur- 
ing portions of the library on agar 
plates, a replica filter is prepared and 
screened with either nucleic acid or 
antibody probes. Hybridization sig- 
nals (DNA probe) or immune com- 
plexes (antibody probe) are visualized 
on the replica filter, which is then 
placed in register with the original 
plate to identify and select the appro- 
priate clone. 
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rected against the protein encoded by the de- 
sired cDNA clone. Expression cloning vectors 
are designed to facilitate expression of encoded 
cDNAs as fusion proteins. Typically, the cDNA 
is cloned into the expression vector at a posi- 
tion adjacent to vector sequences encoding the 
amino terminal portion of bacterial B-galacto- 
sidase. When inserted in the proper orientation 
and reading frame, a fusion protein consisting 
of B-galactosidase and the cDNA-encoded pro- 
tein will be expressed. Individual clones can be 
identified on replica plates by probing with 
antibodies directed against the desired gene 
product. Immune complexes can be identified 
on the replica filters by staining with an en- 
zyme-linked or isotopically labeled secondary 
antibody. Placing the replica filter in register 
with the original library plate will allow identi- 
fication of candidate clones in the library mix- 
ture. Using this strategy, cDNA clones encod- 
ing peripherin, a vertebrate photoreceptor cell 
protein, were isolated from a cDNA expres- 
sion library constructed from bovine retina 
mRNA.* Absence of this protein is associated 
with slow-onset retinal degeneration in mice 
with the genetic lesion known as rds.” A variety 
of mutations in the human peripherin-rds gene 
have recently been associated with autosomal 
dominant retinitis pigmentosa.” 

Once isolated and purified, candidate cDNA 
clones must be characterized by several meth- 
ods. First, the size of the cDNA insert can be 
estimated by restriction endonuclease diges- 
tion. Restriction endonucleases are enzymes 
that catalyze the cleavage of DNA molecules at 
unique nucleotide sequences. For example, the 
endonuclease EcoRI recognizes the nucleotide 
sequence: 


SiimOlE ATE Ci 
E CTAC OS 


and cleaves the DNA precisely between the 
G-residues (cleavage sites indicated by ‘ and ,), 
generating the fragments: 


ome 
Vax C TAC 


CATG) 
G5 


When analyzed by electrophoresis through an 
agarose gel, the restriction fragments will mi- 
grate at a rate proportional to their length in 
nucleotides or base pairs. After staining, the 
DNA fragments can be visualized by viewing 
the gel with an ultraviolet lamp (Fig. 3). The 
size of the restriction fragments can then be 
estimated by comparing their migration rates 


with other DNA fragments of known size (DNA 
standards). Complementary DNA clones to be 
analyzed are typically digested with a restric- 
tion endonuclease that cleaves precisely at the 
point where the cDNA is joined to the cloning 
vector. Electrophoresis of the digestion mixture 
then yields a DNA fragment representing the 
cloning vector, as well as one or more frag- 
ments derived from the cloned cDNA. A filter 
replica of the gel pattern can be obtained by 
blot transfer of the DNA fragments to a hybridi- 
zation filter (Fig. 3). By hybridizing the filter- 
bound DNA fragments with a radioactive DNA 
probe, those fragments containing nucleotide 
sequences homologous to the probe will be- 
come radioactive and will produce a band when 
exposed to X-ray film. The resulting film image 
(autoradiograph) can then be compared with 
the original gel to determine which restriction 
fragments contain the desired sequences. 

This procedure, known as Southern blot anal- 
ysis, was developed almost two decades ago by 
Southern” and is still one of the most common 
and useful procedures used in a molecular biol- 
ogy laboratory. Variations on Southern blot 
analysis, together with clever twists of nomen- 
clature, have been introduced in developing 
methods to determine the presence and size of 
specific types of RNA” (Northern blot analysis) 
and proteins” (Western blot analysis) expressed 
in different tissues or species. 

The size of the mRNA corresponding to a 
given cDNA clone may be determined by 
Northern blot analysis. This procedure in- 
volves fractionation of RNA samples according 
to length by electrophoresis through denatur- 
ing agarose gels. After capillary transfer to a 
nylon or nitrocellulose membrane, the corre- 
sponding mRNA can be detected by hybridiza- 
tion with the cDNA containing a radioactive 
tracer. The location of the hybridization signal 
on the Northern blot will indicate the size of the 
corresponding mRNA. 

If the candidate clones appear to be useful 
based on blot analysis, their nucleotide se- 
quences can be directly determined. Most 
nucleotide sequencing is performed by the 
dideoxynucleotide chain termination method 
originally described by Sanger, Nicklen, and 
Coulson.” The resulting sequence data can then 
be analyzed by translating nucleotide triplet 
codons into their corresponding amino acids 
with the ultimate goal of identifying a polypep- 
tide sequence that matches the sequence previ- 
ously obtained by direct sequencing of the pro- 
tein. 
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Fig. 3 (Petrash). Southern blot analysis. Deoxyribonucleic acid restriction fragments are resolved by 
electrophoresis and transferred to a nitrocellulose or nylon membrane filter. This filter blot is then incubated in 
the presence of a radiolabeled DNA probe. The filter blot is then exposed to X-ray film to obtain an 
autoradiograph, which discloses which of the DNA fragments contains sequences complementary to the 
radiolabeled probe. In this example, lanes 1, 3, 4, and 5 each contain restriction digests from different cDNA 
clones. Lane 2 contains a mixture of DNA fragments of known size (standards). A band common to all four cDNA 
clones represents the cloning vector. Those fragments containing sequences homologous to the DNA probe are 


visualized by autoradiography. 


Genomic DNA cloning—Once the desired 
cDNA clone has been obtained and character- 
ized, the search for the corresponding gene can 
be initiated. This is typically done by screening 
a genomic DNA library constructed in bacterio- 
phage or cosmid vectors. Bacteriophage and 
cosmid vectors are often used for constructing 
genomic DNA libraries because they are capa- 
ble of carrying considerably larger insert frag- 
ments (10- to 20-kb inserts) than plasmid vec- 
tors and thus allow easy screening of large 
quantities of target DNA fragments. Genomic 
libraries are screened by filter hybridization, 
and candidate clones are characterized by re- 
striction mapping and Southern blot hybridiza- 
tion (Fig. 3). 

The polymerase chain reaction—Variations on 
a relatively new procedure known as the pol- 


ymerase chain reaction technique have greatly 
simplified the means to obtain gene structure 
information without resorting to cloning. This 
simple method allows the enzymatic amplifica- 
tion of a discrete segment of DNA (up to several 
kilobases in length) delimited by oligodeoxyri- 
bonucleotide primers chosen to bind at the 
amplification end points in opposing orienta- 
tions. The polymerase chain reaction is com- 
posed of three discrete steps (Fig. 4). Because of 
the exponential increase in synthesis of target 
sequences at each cycle of the chain reaction, it 
is possible to achieve 10°- to 10°-fold amplifica- 
tion of target sequences in a few hours. Prod- 
ucts of the polymerase chain reaction mixtures 
are typically analyzed first by electrophoresis 
with appropriate controls to ensure that no 
unexpected amplification artifacts have been 
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Fig. 4 (Petrash). The polymerase chain reaction. 
The polymerase chain reaction comprises three 
steps. Deoxyribonucleic acid is heat-denatured into 
single strands and allowed to cool in the presence of 
amplification primers (P1 and P2—) that anneal to 
opposite DNA strands in opposing orientations rela- 
tive to the region targeted for amplification. The 
polymerase chain reaction mixture is heated again, 
during which time the DNA polymerase synthesizes 
a new strand of DNA extending from each primer. 
Each three-step cycle is completed in two to three 
minutes and results in doubling the amount of target 
DNA. Thus, four copies of the target DNA sequence 
are produced after two cycles of the polymerase 
chain reaction. 


produced. Appearance of an appropriately 
sized DNA fragment on electrophoretic gels 
often confirms that the chain reaction has am- 
plified the targeted DNA sequences. The nature 
of the products can also be assessed by South- 
ern blot analysis or direct nucleotide sequence 
determination, or both. 


It is virtually impossible to overestimate the 
impact that the polymerase chain reaction will 
have on both basic and applied research and 
diagnostics. Because this procedure allows the 
investigator to obtain structural information 
about a gene without resorting to direct genom- 
ic cloning, it is possible to study discrete por- 
tions of genes among literally hundreds of 
individual patient samples in a matter of days. 
Before the advent of the polymerase chain re- 
action method, this task would have been 
dismissed as logistically impossible. This 
procedure has been instrumental in allowing 
investigators to identify mutations in human 
rhodopsin and peripherin genes linked to vari- 
ous forms of autosomal dominant retinitis pig- 
mentosa.”'''’ Use of the polymerase chain reac- 
tion procedure has also allowed investigators to 
detect and delineate mitochondrial gene muta- 
tions in examining patients with optic neuropa- 
thy of unknown origin.” 

The high resolving power and exquisite sen- 
sitivity of the polymerase chain reaction is well 
suited for the detection of trace amounts of 
target DNA in tissue samples. This is exempli- 
fied by recent studies in which herpes simplex 
virus DNA”and RNA transcripts” in latently 
infected ocular and neuronal tissues were effi- 
ciently detected using the polymerase chain 
reaction method, despite the poor success of 
more conventional techniques (cocultivation or 
immunohistochemical analysis). Latently in- 
fected tissues may be a source from which viral 
reactivation occurs, which leads to recurrent 
corneal disease. 

Just as the discovery and widespread availa- 
bility of DNA-modifying enzymes made DNA 
cloning feasible, technologic advances have 
opened new avenues of research based on the 
polymerase chain reaction. Commercialization 
of a heat-stable DNA polymerase derived from 
the thermophilic bacterium, Thermus aquaticus, 
and development of programmable tempera- 
ture-cycling devices have been the major tech- 
nologic advances that have brought polymerase 
chain reaction techniques to the forefront of 
molecular biological research. 
Characterization of cloned genes 

Cloning and sequencing a gene at the cDNA 
and genomic DNA levels enables the explora- 
tion of many structural and functional proper- 
ties of the gene. By searching the current nucle- 
otide sequence data bases for homologous gene 
sequences, the nucleotide sequence alone may 
allow a potential function to be assigned to the 
gene being studied. Two similar nucleotide se- 
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quence data bases, the GenBank (Intelligenet- 
ics, Mountain View, California) and European 
Molecular Biology Laboratory data bases, are 
accessible for homology searches. A variety of 
software packages also allow the analysis of 
sequences in the search for reading frames that 
encode polypeptides, as well as other sequenc- 
es that may predict biological function. The 
data bases are a rich source of information for 
molecular biologists, and are growing at an 
astonishing rate. The version of GenBank re- 
leased in June 1991 contains 50,908 reported 
sequences that comprise more than 51 million 
bases. 

Another important aspect of characterizing a 
new gene is the determination of its location on 
one or more specific chromosomes. This is usu- 
ally accomplished by conducting Southern blot 
hybridization or polymerase chain reaction 
analysis using DNA obtained from rodent x 
human somatic cell hybrid cell lines, or both. 
Many such cell lines contain only a subset of 
the total complement of human chromosomes. 
A chromosome assignment is established by 
comparing the presence (or absence) of the 
candidate gene or its characteristic polymerase 
chain reaction product and any one or more 
human chromosomes in a panel of somatic cell 
hybrid lines. Chromosome assignments may 
also be determined by direct hybridization of a 
gene probe to metaphase chromosomes. This in 
situ hybridization method often allows the 
gene to be localized to a specific region of an 
individual chromosome. Using both polymer- 
ase chain reaction amplification and in situ 
hybridization methods, Graham and associ- 
ates“ recently mapped the human aldose reduc- 
tase gene to chromosome region 7q35. 

It is often important to ascertain the distribu- 
tion of tissues and developmental pattern in 
which a given gene is expressed. This can be 
accomplished by a series of Northern blot anal- 
yses. As mentioned previously, Northern blot 
analysis is operationally similar to Southern 
blot analysis. The distinction is that Northern 
blot analysis is used to detect and characterize 
RNA, whereas Southern blot analysis is used 
for DNA. For Northern blot hybridization, sam- 
ples of RNA can be resolved by agarose gel 
electrophoresis, and blotted and probed with a 
radiolabeled DNA probe. When exposed to X- 
ray film, the resulting hybridization signal will 
disclose the size and the relative abundance of 
the corresponding mRNA transcript. By extract- 
ing and studying RNA from different tissues, it 
is possible to ascertain the tissue distribution of 


gene expression. Similarly, by analyzing RNA 
extracted from a given tissue at different devel- 
opmental ages, the relative abundance of a 
given gene transcript can be determined as a 
function of age or developmental stage. It is 
also possible to map the distribution of tissues 
in which a given gene is expressed by conduct- 
ing in situ hybridization studies. Instead of 
performing hybridization with soluble RNA ex- 
tracted from a given tissue source, the hybridi- 
zation screening can be performed directly on 
tissue slices. Often, the tissue slice can be 
histochemically stained after in situ hybridiza- 
tion, allowing the site of hybridization in a 
morphologically complex tissue to be defined at 
the cellular level. This is exemplified by recent 
studies in which in situ hybridization coupled 
with histochemical staining has been instru- 
mental in demonstrating the expression of 
interphotoreceptor retinoid-binding protein in 
the retina and pineal gland.” 
Methods to study gene regulation 

Because expression of most eukaryotic genes 
is controlled at the level of transcription, many 
investigators have focused their efforts on de- 
lineating the mechanisms involved in gene 
transcription. Transcription of protein-coding 
genes is performed by RNA polymerase II, a 
versatile enzyme involved in all three phases of 
RNA synthesis including initiation, elongation, 
and termination. One of the first steps in under- 
standing transcriptional regulation is to deter- 
mine the nucleotide position where gene tran- 
scription begins. This can be accomplished by 
the primer extension method, which involves 
annealing a synthetic oligodeoxyribonucleo- 
tide to the RNA and using DNA polymerase to 
synthesize a complementary DNA strand. 
When analyzed by polyacrylamide gel electro- 
phoresis, the length of this primer extension 
product will correspond to the distance from 
the primer binding site to the 5’ terminus of the 
RNA template. An alternative method, known 
as the Sl-nuclease protection assay, involves 
hybridization of RNA with a cloned DNA frag- 
ment containing the putative transcriptional 
initiation site. Treatment of the DNA-RNA hy- 
brid with S1-nuclease will result in degradation 
of all DNA except that within the hybrid struc- 
ture. The endpoints of the protected fragment 
can then be determined by sizing on polyacryl- 
amide gels or by DNA sequencing to identify 
the precise nucleotide position corresponding 
to the 5’ RNA terminus. 

Delineation of gene promoters by transfection 
studies—Deoxyribonucleic acid sequences that 
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confer transcriptional potential to a gene are 
usually located 5’ (upstream) from the tran- 
scriptional unit and are called promoters. Pro- 
moters interact with the transcriptional ma- 
chinery, and are often identified and named 
according to a highly conserved sequence of 
nucleotides known as a consensus sequence. 
For example, the consensus sequence for the 
well-known TATA box and CCAAT box promot- 
er elements are 5’-TATAAA-3’ and 5’-GG- 
CCAAT-3’, respectively. Because the CCAAT 
and TATA boxes are DNA elements physically 
linked to the transcriptional unit and are direct- 
ly involved in mediating transcription of the 
contiguous gene, they are referred to as cis 
elements. 

The functional role of cis elements in regulat- 
ing transcription of genes involved in the visual 
system can be demonstrated by transfection 
studies using selected tissue culture cells. To 
accomplish this, it is necessary to link a DNA 
fragment containing a putative cis promoter 
element with that containing the sequence en- 
coding a reporter gene product such as chlo- 
ramphenicol acetyltransferase. Chlorampheni- 
col acetyltransferase, a bacterial enzyme not 
found in eukaryotic cells, can be detected by a 
simple and sensitive radioisotopic method. 
When linked to a functional cis element and 
introduced by transfection into an appropriate 
cell line, acetyltransferase synthesis can be 
measured in cell extracts and the level of its 
expression can be related to the promoter 
strength of the cis element to which it is linked. 
These assays are often performed to delineate 
important functional regions located 5’ to a 
gene being studied. This is beautifully exempli- 
fied by recent studies of promoters that control 
expression of the murine crystallin genes. By 
studying the promoter activity of a series of 
chloramphenicol acetyltransferase plasmids 
containing various segments of DNA upstream 
from the mouse aA2-crystallin gene, a region of 
only 157 bp was shown to be sufficient to confer 
lens-specific transcriptional potential to the 
aA2-crystallin gene.” 

Transgenic animal studies—While transfec- 
tion studies using promoter-chloramphenicol 
acetyltransferase constructs have been valuable 
in initially characterizing putative promoter 
elements, they cannot be expected to be defini- 
tive because most tissue culture cell lines do not 
adequately reflect the complex interactions that 
occur between different cells and tissues and 
the influences of the intercellular milieu. 


The use of transgenic mice has recently be- 
come the preferred means of studying tran- 
scriptional control elements in vivo. For this 
work, promoter-chloramphenicol acetyltrans- 
ferase transgene constructs are introduced by 
microinjection into mouse embryos, where the 
transgene becomes incorporated into the germ 
line. The resulting progeny, when proved to be 
transgene integration-positive, serve as bioas- 
says for the study of promoter elements. How- 
ever expensive and laborious, the transgenic 
animal approach is probably the most powerful 
and direct way to delineate the elements that 
confer tissue-specificity and developmentally 
appropriate control of gene expression. Such 
experiments have been used to demonstrate 
that a small segment of DNA derived from the 
region 5’ to the murine aA-crystallin gene was 
sufficient to direct expression of the chloram- 
phenicol acetyltransferase gene product exclu- 
sively to the ocular lens and in a developmental 
pattern consistent with that of the endogenous 
a-crystallin polypeptide.” 

Transgenic animals have also been used to 
study ocular morphogenesis and the develop- 
mental pattern of lens cell differentiation. Mice 
containing transgenes produced by fusing a 
lens y-crystallin gene promoter with sequences 
encoding diphtheria toxin A” and B-galactosi- 
dase” and offspring produced by crossing these 
transgenic lines” have disclosed in detail the 
patterns of cellular differentiation occurring 
during lens development and have provided 
some insight into the interaction of the lens and 
other ocular tissues during eye development. 
Structure-function studies of proteins and en- 
zymes 

Many proteins and enzymes involved in the 
visual system are not abundantly expressed in 
their native tissue or may be difficult to purify 
in quantities adequate for detailed biochemical 
study. The availability of cloned genes and 
cDNAs has made the expression of these pro- 
teins in eukaryotic or prokaryotic cells possi- 
ble. Prokaryotic expréssion systems can often 
be used for overexpression of proteins and 
enzymes that do not require posttranslational 
modification such as glycosylation, phosphory- 
lation, proteolytic processing, or insertion into 
membranes. For example, the cytosolic en- 
zyme, aldose reductase, which has been func- 
tionally linked to development of cataract and 
retinopathy associated with diabetes mellitus, 
is not subject to the previously mentioned post- 
translational modifications. Because of its low 
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Fig. 5 (Petrash). Expression vector for synthesis 
of human aldose reductase in E. coli. Plasmid 
pM0N5997 contains the cDNA encoding human al- 
dose reductase (ALR2 cDNA), flanked in the up- 
stream region by a bacterial tac promoter (Ptac) and 
ribosome binding site (g10-L rbs). A head-to-head 
double transcriptional terminator is located down- 
stream from the cDNA sequence. The plasmid also 
contains a gene encoding resistance to spectinomycin 


(Sp’). 


abundance in most human tissues, large quan- 
tities of tissue are required to isolate milligram 
quantities of pure aldose reductase needed for 
structural and functional studies. This problem 
has been circumvented by construction of ex- 
pression plasmids containing the human aldose 
reductase cDNA (Fig. 5). Use of expression 
plasmids for synthesis of aldose reductase in 
cultures of E. coli has allowed investigators to 
produce useful quantities of recombinant hu- 
man aldose reductase.” 

Proteins requiring posttranslational modifi- 
cation may be expressed in eukaryotic host 
cells. An excellent example is provided by the 
extensive structure-function studies conducted 
with recombinant bovine rhodopsin expressed 
in monkey kidney tissue culture cells. Recombi- 
nant bovine rhodopsin is structurally and func- 
tionally similar to native rhodopsin extracted 
from bovine retinae.” Unique amino acid sub- 
stitutions engineered into the synthetic gene 
have allowed Nakayama and Khorana™ and 
Franke and associates” to dissect the functional 
domains of rhodopsin involved in chromo- 
phore binding and rhodopsin-transducin inter- 
action, respectively. 

The molecular biological techniques de- 
scribed here should be viewed as experimental 
tools that may greatly aid our quest for insight 
into a basic biological process. Clearly, our 
understanding of the physiologic characteris- 
tics, metabolism, developmental characteristics, 
and cellular biology of ocular tissues has bene- 
fitted from advances provided by research 
using molecular biological techniques. Genes 
involved in susceptibility to retinoblastoma” 
and various forms of retinitis pigmentosa’! 
would not have been identified without the 


tools of molecular biology we take for grant- 
ed today. Future application of these new tech- 
niques will continue to depend to a great ex- 
tent on the clinical observations from more 
traditional medical disciplines. With the union 
of astute clinical observers and adept molec- 
ular biologists, we can expect many more excit- 
ing advances in our understanding of the visual 
process and origins of blinding diseases. 


From the Departments of Ophthalmology and Visual 
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The multicenter trial of cryotherapy for reti- 
nopathy of prematurity showed the efficacy of 
peripheral cryoablation in improving the out- 
come in patients with threshold retinopathy of 
prematurity at one year of follow-up.’ McNa- 
mara and associates’ suggested that peripheral 
laser ablation may be as effective as cryoabla- 
tion, is easier to administer, and causes less 
pain and inflammation. Both argon and diode 
lasers have been used. We encountered focal 
cataract formation and probable iritis in a twin 
infant treated with the argon laser via an indi- 
rect ophthalmoscope delivery system, whereas 
the other twin, treated with a diode laser, had 
no cataract formation or clinical signs of inflam- 
mation. 

Twin girls were born at 24 weeks of gestation. 
The first infant weighed 450 g and the second 
infant weighed 500 g at birth. Screening for 
retinopathy of prematurity in both infants at six 


weeks after birth disclosed vascularization in 
zone 1 only (the area of the retina centered 
around the optic nerve, with a diameter twice 
the distance from the disk to the center of the 
macula), with normal-appearing vessels. By 
eight weeks after birth (32 weeks of gestation), 
the first twin had bilateral threshold (five con- 
tiguous or eight noncontiguous clock hours of 
stage 3 disease with plus in zone 1 or 2) stage 3 
(extraretinal fibrovascular proliferation) plus 
disease (vascular tortuosity and dilatation, iris 
vascular dilatation, and vitreous haze) in zone 
1. She received bilateral peripheral laser photo- 
ablation, with the diode laser through an indi- 
rect ophthalmoscope delivery system. Minimal 
eyelid edema was observed after the procedure. 
One eye now has a normal-appearing posterior 
pole. The other eye subsequently developed 
stage 4A (retinal detachment, subtotal not in- 
volving the macula) retinopathy of prematurity 
and required a scleral buckle. 

The second twin developed posterior zone 2 
(the area extending from the edge of zone 1 
peripherally to a point tangential to the nasal 
ora serrata), stage 3+ disease in both eyes 
about one week later than her twin, but only 
one eye achieved threshold. This eye received 
argon laser photoablation using an indirect 
delivery system. The plus disease (vascular tor- 
tuosity and dilatation, iris vascular dilatation, 
and vitreous haze) regressed, but numerous 
punctate and comma-shaped lens opacities at 
the level of the anterior cortex /lens capsule and 
a few posterior synechiae were seen on porta- 
ble slit-lamp examination. The lens opacities 
cleared over three weeks. 

Lens opacities induced by argon photocoagu- 
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lation have been described.’ Opacities have 
developed in lenses with nuclear sclerosis or 
cortical spokes, or both; and have developed at 
the interface of the nucleus and anterior cortex. 
In those cases, the opacities remained stable or 
worsened over time.** Our case, unlike those 
previous cases, involved laser-induced opaci- 
ties that developed in a lens without nuclear 
sclerosis, were anterior, and resolved over time. 

Several factors may contribute to cataracts in 
this situation. Premature infants have much of 
the tunica vasculosa lentis intact, which may 
allow for absorption of energy on the lens 
surface. Hazy vitreous in these infants also 
necessitates high-power settings. Another pos- 
sible cause may be the relative miosis and 
prominent iris vessels often observed in prema- 
ture infants. Cataracts have been described 
with the ruby laser in eyes with miotic pupils, 
presumably caused by energy absorption by the 
iris pigment, with increased heating of the 
anterior lens.” 

Laser treatment is easier to perform than 
cryotherapy on infants with posterior disease 
and it seems to be effective in causing regres- 
sion of retinopathy of prematurity. However, 
the cataractogenic effect of argon wavelengths 
should be considered when using this treat- 
ment modality for retinopathy of prematurity. 





References 





1. Cryotherapy for Retinopathy of Prematurity Co- 
operative Group: Multicenter trial of cryotherapy for 
retinopathy of prematurity. One year outcome. 
Structure and function. Arch. Ophthalmol. 
108:1408, 1990. 

2. McNamara, J. A., Tasman, W., Brown, G. C., 
and Federman, J. L.: Laser photocoagulation for 
stage 3+ retinopathy of prematurity. Ophthalmology 
98:576, 1991. 

3. Lakhanpal, V., Schocket, S. S., Richards, R. D., 
and Nirankari, V. S.: Photocoagulation-induced lens 
opacity. Arch. Ophthalmol. 100:1068, 1982. 

4. McCanna, P., Chandra, S. R., Stevens, T.S., 
Myers, F. L., deVenecia, G., and Bresnick, G. H.: 
Argon laser-induced cataract as a complication 
of retinal photocoagulation. Arch. Ophthalmol. 
100:1071, 1982. 

5. Leibowitz, H. M., and Luzzio, A. J.: Laser-in- 
duced cataract. Arch. Ophthalmol. 83:608, 1970. 





Melted Haptic as a Complication of 
the Indirect Ophthalmic Laser 
Delivery System 


Michael G. Morley, M.D., 
and Albert R. Frederick, Jr., M.D. 


Ophthalmic Consultants of Boston; Department of 
Ophthalmology, Massachusetts Eye and Ear Infirma- 
ry, Harvard Medical School; and New England Eye 
Center, Tufts University School of Medicine. 


Inquiries to Albert R. Frederick, Jr., M.D., Ophthalmic 
Consultants of Boston, 50 Staniford St., Boston, MA 
02114. 

The laser indirect ophthalmoscope is a recent 
and useful addition to the ophthalmic surgical 
armamentarium. Complications have been as- 
sociated with the use of the laser indirect oph- 
thalmoscope, and we encountered a complica- 
tion with the use of the laser indirect 
ophthalmoscope in pseudophakic patients with 
Prolene-haptic-supported intraocular lenses. 

A 70-year-old woman underwent an opera- 
tion for retinal detachment associated with pro- 
liferative vitreoretinopathy. Her ocular history 
included cataract extraction with insertion of a 
posterior chamber intraocular lens with Pro- 
lene haptics. Before the development of the 
retinal detachment, she had fallen and rup- 
tured her cataract wound, and superior iris 
avulsion occurred. A pars plana vitrectomy and 
scleral buckle were performed to repair the 
retinal detachment. 

After completion of the vitrectomy and gas- 
fluid exchange, the (514.5 wavelength green) 
laser indirect ophthalmoscope was used to 
place laser burns on the peripheral retina. Im- 
mediately after the laser photocoagulation, 
when the microscope was brought into posi- 
tion, the nearly complete melting of the superi- 
or Prolene haptic indicated the haptic had sus- 
tained thermal damage. The intraocular lens 
stayed in position, however, and the photoabla- 
tion was completed. 

Postoperatively, the intraocular lens re- 
mained centered but moved slightly with rapid 
eye movement. Slit-lamp examination dis- 
closed the superior haptic to be melted almost 
completely by the laser, with a small thread of 
residual Prolene remaining in the area of the 
thermal burn (Fig. 1). 

The patient developed recurrent proliferative 
vitreoretinopathy and retinal detachment. Vit- 
rectomy was again performed, and the retina 
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Fig. 1 (Morley and Frederick). Slit-lamp photo- 
graph of the intraocular lens in the patient's eye after 
peripheral retinal laser photocoagulation with the 
laser indirect ophthalmoscope. Note melted strand 
of superior haptic (arrow). 


has remained flat. The intraocular lens was 
removed at this time (Fig. 2). 

We found that the laser indirect ophthalmo- 
scope can easily burn a Prolene haptic within 
the eye. Although the burn occurred in a gas- 
filled eye in which the superior iris was missing, 
we believe this could happen in any eye witha 
Prolene-haptic-supported intraocular lens. 
The Prolene haptic contains copper phythalo- 
cyanine blue dye, which has absorption 
characteristics that allow it to be melted by any 
of the commonly used indirect laser wave- 
lengths including argon green, blue green, and 
krypton red (personal communication, Shiao 
Chang, IOLAB Co.). A Prolene haptic could be 
severed easily with blue-green, green, or kryp- 
ton laser light at low powers and intermediate 
spot sizes. This could be accomplished with the 
Prolene haptic in the medium of air, viscoelas- 
tic, or water. 








me y ~ 
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Fig. 2 (Morley and Frederick). Explanted intraocu- 
lar lens with laser burn to Prolene haptic. 


Laser light delivered through a laser indirect 
ophthalmoscope travels through the peripheral 
cornea and pupil, which accounts for the supe- 
rior ability of the laser indirect ophthalmoscope 
to reach the peripheral retina. However, this 
same characteristic permits complications such 
as iris burns, anterior subcapsular burns, pe- 
ripheral corneal burns, and eyelash burns.’” 

The comparatively unstable delivery of the 
laser beam (caused by movement of the physi- 
cian’s head or hand, or the patient’s head or 
eye) would facilitate the placement of the beam 
at an unintended site. Using a model eye under 
ideal circumstances, Friberg’ observed that the 
laser indirect ophthalmoscope burn was dis- 
placed an average of 0.2 mm from its intended 
target. In contrast, the slit lamp/contact lens- 
delivered burn was displaced an average of only 
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0.04 mm.” Under less ideal circumstances, 
the average displacement probably would be 
greater. 

Finally, the laser indirect ophthalmoscope 
power requirements are also generally higher 
than those of standard contact lens—delivered 
laser systems, thus permitting thermal injury at 
unintended sites. 

The avulsed superior iris probably facilitated 
the laser photocoagulation of the superior hap- 
tic. Often, dilation is not sufficient to allow 
access to the haptics with a laser, though de- 
centered haptics are vulnerable. 
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Glaucoma patients who have been on a long- 
term regimen of miotics often have fixed small 
pupils and posterior synechiae that prevent 
pupillary dilation. When performing cataract 
surgery on such individuals, adequate exposure 
of the lens may be difficult to achieve. Several 
techniques have been successfully used to facil- 
itate anterior capsulotomy through a small pu- 
pil. Instruments such as notched cystotomes 
and modified iris retractors have been de- 
scribed to aid the surgeon.’” Because of its 
space expansion properties, sodium hyaluro- 
nate has been particularly useful. When inject- 
ed into the posterior chamber, it encourages 


pupillary dilation and helps separate the iris 
from the anterior lens capsule.’ The role of the 
sphincterotomy to improve visualization is well 
known. Multiple small sphincterotomies, as 
well as sector iridotomies, are frequently per- 
formed to counter the problems created by 
small fixed pupils.** Unfortunately, too often 
the utilization of these techniques still leaves 
the surgeon to deal with an iris that maintains a 
keyhole configuration that provides little expo- 
sure of the anterior capsule. I have successfully 
used a maneuver that enhances the surgical 
exposure further. 

After introduction of a viscoelastic substance 
into the chamber, a peripheral iridectomy is 
performed and converted to a sector iridotomy. 
One or more sphincterotomies are performed if 
necessary (Figure, top left). After lysing any 
synechiae, a long cyclodialysis spatula is placed 
on the anterior surface of the iris with the tip at 
the cut edge of the iris sphincter (Figure, top 
right). The cyclodialysis spatula is used to 
sweep the pillars posteriorly beneath the adja- 
cent iris (Figure, bottom left). The iris pillars 
generally remain tucked in this position. By 
folding the pillars underneath the adjacent iris, 
a small keyhole pupil is converted into a much 
larger opening, which markedly increases the 
exposure of the lens capsule (Figure, bottom 
right). Additional viscoelastic is introduced to 
further dilate the pupil. By increasing the size 
of the exposed capsular area, the iris tucking 
maneuver greatly simplifies the execution of 
the anterior capsulotomy. 

This procedure is most useful in eyes with 
fixed sclerotic 1- to 2-mm pupils where little 
exposure is achieved with sector iridectomy 
alone. In these eyes the large iris surface can be 
tucked easily to improve exposure greatly. The 
technique is useful in eyes that will dilate to 3 
or 4 mm but the benefits are less remarkable. 

Following the removal of the lens an intraoc- 
ular lens is inserted into the posterior chamber 
and positioned with a lens-positioning hook. 
At this point in the operation it is convenient to 
use the same lens manipulating instrument to 
unfold the tucked iris pillars, bringing them 
anteriorly into their normal anatomic position. 
It is difficult to identify the sphincter margins if 
the iris pillars are not repositioned in this 
manner. One or two Prolene sutures are used to 
close the sector iridectomy, and the remainder 
of the operation is completed in the standard 
fashion. 
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Figure (Johnstone). Top left, Sector 
iridectomy and inferior sphincteroto- 
my; top right, placement of cyclodial- 
ysis spatula tip on cut edge of iris 
sphincter; bottom left, folding iris pil- 
lar posteriorly with cyclodialysis spat- 
ula; and bottom right, enlarged pupil- 
lary opening from posteriorly tucked 
iris pillars. 
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Gainesville, FL 32610. 

The incidence of acute keratoconjunctivitis 
associated with systemic cytosine arabinoside 
has ranged from 30% to 100%.’ Typically, 
symptoms are first noticed four to seven days 
after therapy begins. Patients complain of bilat- 
eral foreign body sensation, light sensitivity, 
and blurred vision. The conjunctiva discloses 
moderate hyperemia and chemosis. Corneal 
changes consist of central punctate erosions 
and opacities, refractile epithelial microcysts, 
and mild stromal edema.'? Corneal and con- 
junctival side effects have been associated 
mainly with high-dose intravenous therapy (3 
g/m”). We encountered a patient with acute 
myelogenous leukemia treated with cytosine 
arabinoside who developed typical keratocon- 
junctivitis while on low-dose therapy. 

A 62-year-old man with a history of acute 
myelogenous leukemia was hospitalized be- 
cause of a relapse. The patient was treated with 
a low-dose regimen of intravenous cytosine 
arabinoside (100 mg/m’) via continuous infu- 
sion. The patient’s body surface area was 2.35 
m’. Total induction therapy consisted of 235 mg 
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per day for seven days. The ophthalmology 
service was consulted on the fourth day of 
treatment because the patient complained of 
blurred vision, photophobia, lacrimation, and a 
mild foreign body sensation in both eyes. On 
examination at the bedside, the patient’s near 
visual acuity was 20/50 in both eyes (Jaeger 5) 
with the aid of a +2.0-diopter spherical lens. 
Penlight examination with a 20-diopter magni- 
fying lens showed diffuse bilateral conjunctival 
injection with chemosis, a fine papillary con- 
junctivitis, and central corneal punctate ero- 
sions. There was no preauricular adenopathy. 
The remainder of the ocular examination was 
normal. 

The patient was treated with 0.1% dexameth- 
asone eyedrops four times a day in each eye. 
Within three days symptoms of conjunctivitis 
were significantly improving, and the patient 
was well enough to go to the eye clinic. Biomi- 
croscopic examination showed only a few resid- 
ual central punctate erosions and refractile epi- 
thelial microcysts bilaterally. The conjunctiva 
was less edematous and injected (Figure). Topi- 
cal corticosteroid treatment was continued for 
three more days until all symptoms and signs of 
keratoconjunctivitis had resolved. The patient 
had no recurrent problems after the corticoste- 
roids were discontinued. 

The high frequency of corneal toxicity with 
cytosine arabinoside is probably related to its 
high tear concentration.’ Similar toxicity occurs 
when the drug is applied topically, adding 
additional support to this hypothesis.’ Treat- 
ment with topical corticosteroids has been 
shown to be effective both in reducing the 





Figure (Barletta, Fanous, and Margo). The conjunc- 
tiva is injected and swollen three days after cortico- 
steroid eyedrops were started. Corneal microcysts 
and punctate erosions have almost resolved. 


duration of keratitis once it occurs and in pre- 
venting toxicity when used prophylactically.! 
Although cytosine arabinoside corneal toxicity 
is probably a function of tear concentration, the 
cornea may be adversely affected even with the 
current low-dose regimen. 
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Periorbital Urticarial Drug Reaction 
Associated With Intravenously 
Administered Methylprednisolone 
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Department of Ophthalmology, Johns Hopkins Uni- 
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21205. 

A 49-year-old man underwent a total of seven 
corneal transplants. The last two performed 
were in 1985 and 1988 and were HLA-matched. 
His most recent graft was carefully monitored 
under the Corneal Collaborative Transplant 
Study. The patient achieved visual acuity of 
20/25 by December 1988. In January 1989, a 
severe allograft rejection was observed, and the 
patient was given methylprednisolone sodium 
succinate, 125 mg intravenously according to 
Corneal Collaborative Transplant Study proto- 
col. He immediately developed right periorbital 
edema without dyspnea, hypotension, rash, or 
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other systemic symptoms and was treated oral- 
ly with diphenhydramine; the edema resolved 
within 48 hours. Careful follow-up over the 
next two years, including standard examina- 
tions, failed to disclose a recurrence of the 
edema despite maintenance periodically on 
oral prednisone and topical prednisolone ace- 
tate therapy. 

A second episode of severe allograft rejection 
occurred in July 1991, and the patient was again 
given methylprednisolone, 125 mg _ intrave- 
nously, which was followed by another episode 
of right periorbital edema without associated 
systemic signs or symptoms. Once again the 
edema resolved within 48 hours on diphenhy- 
dramine therapy. 

The patient was healthy, without major medi- 
cal problems or atopic tendencies. He denied 
drug allergies or use of any other medications. 

With the assistance of the Division of Clinical 
Immunology at the Johns Hopkins Hospital, 
intradermal testing was performed by using 
1/10, 1/100, and 1/1,000 dilutions of the in- 
travenous preparation of methylprednisolone 
sodium succinate. All dilutions were reported 
as showing a negative response with a positive 
response to the histamine control. After the 
patient gave informed consent, an intravenous 
bolus of 1.25 mg of the drug was administered 
without a response in five minutes. This was 
then followed by a bolus of 125 mg, which was 
positive. 

This carefully documented reaction occurred 
within 30 seconds of the intravenous bolus and 
was characterized initially by a burning sensa- 
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tion at the lateral canthus. Wheals developed 
on the upper and lower eyelids; hyperemia of 
the conjunctiva without chemosis and tense 
edema of the upper and lower eyelids also 
developed (Figure). There were no associated 
systemic symptoms as in the previous episodes. 

Reports of allergic reactions to corticoste- 
roids are infrequent in the medical literature. 
These reactions may manifest as generalized 
rashes, angioneurotic edema, or anaphylaxis in 
association with a variety of corticosteroid 
preparations including methylprednisolone. As 
has been reported in previous cases, the allergic 
response could be to either the corticosteroid 
itself or to its accompanying vehicle. In order to 
identify the responsible agent in this case, it 
would be necessary to administer the methyl- 
prednisolone base without the additives.'* 

Unilateral periorbital edema in association 
with methylprednisolone is unusual, although 
this type of drug reaction may be seen with 
certain other medications.” We believe this case 
is even more unique in that the periorbital 
edema was localized to the eye that had under- 
gone seven corneal transplants. 

Urticarial drug reactions can be immune 
(types I, II, and III hypersensitivity) or nonim- 
mune and may or may not involve direct com- 
plement activation. Nonimmune mechanisms 
for urticaria include direct drug-induced re- 
lease of inflammatory mediators.’ Considering 
the results of the intradermal testing and low- 
dose intravenous stimulation, the response in 
this patient is unlikely to be type I hypersensi- 
tivity. We can only hypothesize that an altera- 





Figure (John and Stark). Edema localizing around the right eye (left) with evidence of wheals characteristic of a 
urticarial response (right). 
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tion of local cellular or humoral factors caused 
by the multiple graft rejections may have led to 
this localized urticarial response by one of the 
other mechanisms described. 
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Ectropion Caused by Eyeglasses 
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A 77-year-old woman had a six-month histo- 
ry of chronic epiphora from the left eye, most 
prominent in the morning and while reading. 
The patient had no history of discharge or prior 
episodes suggestive of dacryocystitis. 
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Fig. 1 (Rubin). Patient’s appearance without eye- 
glasses. Significant dermatochalasis is present, but 
there is no overt lower eyelid malposition. 
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On external examination, there were involu- 
tional changes on the face and eyelids associat- 
ed with significant dermatochalasis of the up- 
per eyelids and laxity of the lower eyelids (Fig. 
1). There was no overt lower eyelid malposition 
in primary position, downgaze, or after forced 
eyelid closure. On slit-lamp examination, the 
lower puncta were noted to be opposed to the 
globe and no discharge could be elicited after 
compression over the lacrimal sac region. The 
remainder of the anterior segment was unre- 
markable. Probing and irrigation demonstrated 
a totally patent nasal lacrimal drainage system. 

While the nondiagnostic findings were being 
discussed with the patient, she replaced her 
eyeglasses, and the cause of her problem be- 
came apparent. The eyeglass frames rested 
loosely along the bridge of the nose. Gravity’s 
influence caused the oversized bifocals to slide 
down the nose, and some of the eyeglasses’ 
support was provided by the lower portion of 
the frame resting on the cheek. This resulted in 
downward traction on the lower eyelid, which 
produced a manifest ectropion, most notably at 
the site of the lower punctum (Fig. 2). This 
lower eyelid malposition increased when the 
patient placed her chin down in a reading 
position. There was total relief of her eyelid 
malposition and epiphora after the patient was 
refitted with smaller frames with better nasal 
bridge support. 

This case illustrates that a thorough external 
examination of oculoplastic patients should be- 
gin with their spectacles in place. A malfitting 
nasal bridge piece or oversized frame may re- 








Fig. 2 (Rubin). Appearance with eyeglasses in 
place. The large frame is resting on the left cheek, 
causing vertical traction on the left lower eyelid and 
resulting in lower eyelid retraction and punctal ec- 


tropion. 
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sult in unwanted vertical traction in the lower 
eyelid. This is especially true in a patient with 
underlying senescent facial and eyelid chang- 
es.’ The redundant folds of skin on the face 
provide a platform for the spectacle frame, 
which can cause vertical traction on the eyelid 
with previous significant laxity and then uncov- 
er an incipient latent ectropion. Thus, we can 
potentially discover valuable information by 
looking through our patients’ glasses. 
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Central Retinal Artery Occlusion 
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Visual disturbances resulting from chicken- 
pox have focused on the optic nerve and macu- 
lar abnormalities. Patients usually recover good 
vision or have but a partial visual field defect. 





Fig. 1 (Cho and Han). Marked retinal edema and 
cherry-red spot in the right eye. 
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We treated a patient who developed permanent 
visual loss after chickenpox. 

An 8-year-old girl who developed the typical 
rash of chickenpox five days previously com- 
plained of sudden loss of vision in her right eye. 
The pupil reacted consensually but not directly 
to light. Applanation tension was 14 mm Hg in 
each eye. Ophthalmoscopy disclosed marked 
retinal edema and a cherry-red spot in the right 
eye (Fig. 1). Fluorescein angiography demon- 
strated a central retinal artery occlusion with 
delayed arteriolar filling at 182 seconds (Fig. 2). 
Treatment with intravenous acetazolamide and 
anterior chamber paracentesis was not success- 
ful. Results of general examination were unre- 
markable except for the rash. Results of com- 
plete blood cell and platelet counts, plasma 
viscosity, electrophoresis, fasting blood glu- 
cose and lipids, and urinalysis were normal. 
Serologic studies for syphilis were negative. 
The erythrocyte sedimentation rate and the 
immunoglobulins for chickenpox were marked- 
ly increased. The retinal edema decreased over 
the subsequent six months, and the appearance 
of the arterioles remained the same. The optic 
disk became atrophic. Her visual acuity was 
unchanged. 

Three cases of permanent visual field defect 
caused by optic neuritis and retinal branch 
artery occlusion have been described. Valerie, 
Nicholas, and David’ described a 14-year-old 
girl who developed chickenpox and a visual 
field defect one week after the onset of chicken- 
pox. Visual acuity remained poor in the right 
eye and color vision was lost in both eyes. Watt” 
described a 19-year-old man who developed a 
visual field defect three days after the onset of 
the rash; the author suggested a focal optic 





Fig. 2(Cho and Han). Fluorescein angiogram show- 
ing the characteristic delayed arteriolar filling. 
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neuritis as the cause. David’ described a 16- 
year-old girl with a persistent unilateral visual 
field defect that occurred four days after the 
onset of chickenpox. 

Although central retinal artery occlusion 
does not seem to be associated with the varicel- 
la-zoster virus, many complications of varicel- 
la-zoster infections in adults may have an 
ischemic basis‘—a retinal vasculitis or per- 
ivasculitis, or a granulomatous angiitis af- 
fecting the brain.’ We believed vasculitis caused 
the central retinal artery occlusion in our pa- 
tient, although a more widespread vasculitis 
was not evident. The exact cause of the central 
retinal artery occlusion in our patient is not 
known, but its coincidence with chickenpox is 
interesting. 
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Central Visual Loss Caused by 
Chickenpox Retinitis in a 2-Year-Old 
Child 
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stricted departmental grant from Research to Prevent 
Blindness, Inc., New York, New York. Dr. Capone 
was a Heed Foundation Fellow (1989-1990). 


Inquiries to Antonio Capone, Jr., M.D., Emory Eye 
Center, 1327 Clifton Rd. N.E., Fourth Floor, Atlanta, GA 
30033. 

Reports in the ophthalmic literature have 
documented a clinical syndrome characterized 
by focal retinitis, negligible vitreitis, phlebitis, 


and mild papillitis in the setting of an acute 
primary varicella infection (chickenpox).'* We 
recently encountered a patient with similar 
findings, yet unique with regard to age at mani- 
festation, onset of ocular symptoms before the 
dermatologic exanthem, and ensuing profound 
loss of vision. 

A 2-year-old boy manifested an intermittent 
left exotropia approximately two days before 
developing the characteristic cutaneous mani- 
festations of primary varicella infection (chic- 
kenpox). His two siblings had acute chickenpox 
concurrently. The exotropia became constant 
over the ensuing two weeks, when the parents 
sought ophthalmic consultation. 

Vision was central, steady, and maintained in 
both eyes, with a frank right fixation prefer- 
ence. No afferent pupillary defect was seen. 
There was an intermittent left exotropia of 40 
diopters. Ophthalmoscopy disclosed papillitis, 
phlebitis, scattered intraretinal hemorrhages, 
and a macular lipid star, with scattered lipid 
superior and nasal to the disk. An arcuate area 
of retinal opacification was present just outside 
the inferotemporal retinal vascular arcade, with 
smaller white foci of retinitis in the super- 
otemporal quadrant. Perivascular sheathing, 
primarily venous, was apparent superotem- 
porally and inferotemporally. Dot and blot in- 
traretinal hemorrhages were scattered in all 
quadrants. The right fundus was normal. At- 
tempts to photograph the left fundus were 
unsuccessful because of poor cooperation. 

The presumptive diagnosis was varicella reti- 
nitis. Confirmatory IgM titers were not drawn. 
After two days, against medical advice, the 
parents insisted on leaving the hospital. Ar- 
rangements were made to complete the one- 
week course of intravenous acyclovir therapy at 
home. 

One month later fixation was no longer 
steady or maintained, and there was a frank left 
afferent pupillary defect. A left exotropia of 45 
diopters at distance was present. A localized 
vitreous hemorrhage occurred over the infero- 
temporal arcade. The most densely sheathed 
peripheral vessels became sclerotic. Mottling of 
the macular retinal pigment epithelium ensued 
upon resolution of macular lipid. 

The onset of retinitis and papillitis coincident 
with the characteristic eruption of primary vari- 
cella infection strongly implicate varicella zos- 
ter as the causal agent in this child. Varicella 
zoster is at least one cause of the acute retinal 
necrosis syndrome, characterized by anterior 
segment inflammation, retinal vasculitis, vit- 
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reitis, necrotizing retinitis with a predilection 
for the periphery, optic neuritis, and late retinal 
detachment. Most cases occur as a result of 
secondary reactivation of a latent herpetic in- 
fection, most commonly the varicella-zoster vi- 
rus. Nine other cases reported to date suggest 
that primary viral infection may produce a 
necrotizing retinitis in immunocompetent and 
immunocompromised individuals.” 

Our case is unique in several respects. First, 
the age of the patient is unusual for chickenpox 
associated with acute retinal necrosis. Second, 
patients typically have symptoms several days 
or weeks after developing chickenpox. The de- 
velopment of an intermittent exotropia 24 to 48 
hours before the onset of chickenpox in our 
patient suggests an earlier onset of neuroretinal 
development than previously noted. 

Finally, an unusual feature was the poor visu- 
al outcome in our patient. Cases of chickenpox- 
associated acute retinal necrosis are generally 
mild, and profound visual loss is atypical. Al- 
though visual loss in our patient may be attrib- 
uted in part to amblyopia, the afferent pupillary 
defect and papillitis implicate the nerve itself. 
Optic nerve involvement occurs commonly in 
acute retinal necrosis, and may result in severe 
loss of vision among individuals with extra- 
macular retinitis.” 

The clinical findings in this case represent yet 
another manifestation of varicella-zoster-in- 
duced disease. Chickenpox retinitis, with or 
without optic neuritis, represents a mild form 
of acute retinal necrosis, which should be con- 
sidered in the differential diagnosis of any un- 
usual retinitis in the setting of primary varicella 
infection, regardless of patient age or immune 
status. 
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Endogenous Endophthalmitis 
Caused by Candida albicans in a 
Healthy Woman 
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Candida albicans is the most common cause of 
endogenous fungal endophthalmitis,’ which is 
almost always associated with risk factors such 





Fig. 1 (Kostick and associates). Parafoveal retinal 
lesion (arrow), and several small inflammatory pre- 
cipitates (white and black arrowheads) on the poster- 
ior hyaloid surface at the time of the initial examina- 
tion. 
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as intravenous antibiotic treatment, hyperali- 
mentation, drug use, recent abdominal surgical 
procedures or childbirth, indwelling urinary 
catheters, hemodialysis, prosthetic heart valves, 
or debilitating diseases.’ Recently, this oppor- 
tunistic infection was also described after injec- 
tion of a contaminated anesthetic agent.” 

We encountered an unusual case of endoge- 
nous endophthalmitis caused by C. albicans 
that developed in an otherwise healthy, immu- 
nocompetent woman who exhibited concomi- 
tant vaginitis and onychomycosis caused by C. 
albicans. 

A 30-year-old woman had a two-week history 
of decreased vision in her left eye. Ophthalmic 
examination disclosed a visual acuity of R.E.: 
20/20 and L.E.: 20/30. Slit-lamp biomicrosco- 
py of the left eye showed fine, white keratic 
precipitates and a moderate amount of anterior 
chamber and vitreous cells. Ophthalmoscopy 
of the left eye disclosed a white parafoveal 
retinal lesion (Fig. 1). Six days later, examina- 
tion disclosed a decreased visual acuity of L.E.: 
20/50, increased intraocular inflammation, and 
a larger area of parafoveal retinitis. A diagnos- 
tic pars plana vitrectomy disclosed yeast con- 
sistent with Candida organisms (Fig. 2). Am- 
photericin B (5 wg) was injected intravitreally. 
Within two days vitreous cultures yielded C. 
albicans. The patient was treated intravenously 
with amphotericin B, and topically with corti- 
costeroid and cycloplegic eyedrops. 

During hospitalization, examination dis- 
closed a dystrophic fingernail of the right mid- 
dle finger, vulvar and vaginal erythema, and a 
white vaginal discharge. Shave specimens of 
the fingernail and vaginal cultures grew C. 
albicans. Karyotype analysis identified identical 
strains of C. albicans from the vitreous and 
fingernail cultures; karyotype analysis of the 
vaginal isolate was not performed. Laboratory 
test results were normal, and included hemag- 
glutination test for Treponema pallidum; en- 
zyme-linked immunoassay testing for human 
immunodeficiency virus; cytometric T-lympho- 
cyte immunodeficiency profile testing; and an- 
tibody titers to histoplasmosis, blastomycosis, 
coccidioidomycosis, and toxoplasmosis. Pre- 
treatment blood cultures were negative for bac- 
teria or fungi. 

Within two months, visual acuity measured 
L.E.: 20/15, and the area of previous retinitis 
had resolved. Skin testing for Candida antigen 
was reactive and results of lymphocyte func- 





Fig. 2 (Kostick and associates). Photomicrograph of 
the centrifuged vitreous specimen shows yeast forms 
with pseudohyphae formation, consistent with Can- 
dida organisms (Papanicolaou stain, original magnifi- 
cation X 1,000). 


tion testing against Candida antigen were nor- 
mal. Six months postoperatively, results of ocu- 
lar examination were unchanged. Repeated 
serologic testing was negative for human immu- 
nodeficiency virus. 

Presumed endogenous endophthalmitis 
caused by Candida organisms is not usually 
diagnosed in a patient without any predispos- 
ing conditions. Two studies*’ described this 
infection in patients who were considered 
healthy and without risk factors, although spe- 
cific testing of the immune system was not 
described as part of the examination for every 
patient. McLean’ postulated that genitourinary 
tract infection may result in candidemia with 
Candida microemboli to the choroidal or retinal 
vasculature. In our patient, endophthalmitis 
caused by C. albicans probably developed sec- 
ondary to transient or intermittent candidemia 
from the vaginitis, although the onychomycosis 
cannot be excluded with certainty as an infec- 
tious source, particularly because the same 
strain of C. albicans was identified from the 
vitreous and fingernail. 
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Concomitant endophthalmitis, vaginitis, and 
onychomycosis caused by Candida organisms in 
our patient might suggest some defect in cell- 
mediated immunity that would facilitate dis- 
seminated infection with Candida organisms. 
However, normal results of skin and lympho- 
cyte function testing against Candida antigen, 
normal results of T-lymphocyte immunodefi- 
ciency testing, and repeated negative serologic 
testing for HIV mitigate against immunosup- 
pression. 

Endogenous endophthalmitis caused by Can- 
dida organisms may develop in a healthy, im- 
munocompetent patient who lacks the typical 
risk factors for this opportunistic infection, par- 
ticularly if localized, extraocular infection with 
Candida organisms coexists. 
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Pneumocystis carinii of the Orbit 


Dorothy N. Friedberg, M.D., 
Floyd A. Warren, M.D., 

Moon H. Lee, M.D., 

Christina Vallejo, M.D., 

and R. Christine Melton, M.D. 


Department of Ophthalmology, New York University 
Medical Center (D.N.F., F.A.W.); and Departments 
of Pathology (M.H.L., C.V.) and Ophthalmology 
(F.A.W., R.C.M.), St. Vincent’s Hospital. 
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Inquiries to Dorothy N. Friedberg, M.D., Department of 
Ophthalmology, New York University Medical Center, 
550 First Ave., New York, NY 10016. 


The increased use of aerosolized pentami- 
dine prophylaxis is believed to be instrumental 
in the rise of disseminated extrapulmonary 
Pneumocystis carinii infection.” Pneumocystis 
choroidopathy is a recently described example 
of ocular opportunistic infection in the ac- 
quired immunodeficiency syndrome.” We en- 
countered another ophthalmic manifestation of 
pneumocystis infection. 

The patient was a 32-year-old man in whom 
AIDS was diagnosed in April 1988 after an 
episode of P. carinii pneumonia. He was initial- 
ly treated with trimethoprim and sulfameth- 
oxazole. In September 1988 aerosolized pen- 
tamidine therapy was started. The patient's 
ophthalmic history was unremarkable until 
September 1989 when he was examined be- 
cause of blurred vision and pain on movement 
in the right eye. Examination of the anterior 
segment including pupillary reaction was re- 
ported to be normal. Ophthalmoscopy dis- 
closed retinal edema, and a diagnosis of central 
serous retinopathy was considered. 

The patient returned two months later with 
increased blurred vision and pain on eye move- 
ment in the right eye. Visual acuity in the right 
eye was 20/25, and there was mild edema of the 
right optic nerve inferiorly. Magnetic reso- 
nance imaging of the head and orbit was nor- 
mal. Over the next three weeks the patient's 
visual acuity in the right eye deteriorated to 
20/200; color vision diminished; optic nerve 
edema increased; and an afferent pupillary de- 
fect developed. Results of examination of the 
left eye continued to be normal. 

The patient was first seen for neuro-ophthal- 
mic consultation in December 1989. Visual acu- 
ity was R.E.: counting fingers at 6 feet, and L.E.: 
20/15. All color plates were missed with the 
right eye, and the visual field was markedly 
constricted. An afferent pupillary defect was 
present. There was no proptosis or tenderness 
of the globe on retropulsion; motility was nor- 
mal. There was mild swelling of the optic nerve 
and a diffuse loss of the nerve fiber layer. The 
left eye was normal. Magnetic resonance imag- 
ing was normal, and a spinal tap with cytology 
was recommended. The patient refused and 
was lost to follow-up until April 1990. At that 
time visual acuity in the right eye was no light 
perception. There was 4 mm of proptosis and a 
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Fig. 1 (Friedberg and associates). Computed tomo- 
graphic scan demonstrates diffuse right orbital mass. 


mass on computed tomographic scan; needle 
aspiration was nondiagnostic. 

The patient refused further examination until 
October 1990 when he was seen because of 9 
mm of proptosis and an intraconal mass on 
computed tomographic scan (Fig. 1). Needle 
biopsy was again nondiagnostic, and an open 
biopsy was performed. This showed granulom- 
atous inflammation mixed with foamy material 
containing P. carinii organisms, demonstrated 
with silver methenamine and Giemsa stains 
(Fig. 2). The patient was treated with trimetho- 
prim and sulfamethoxazole. The proptosis re- 
sponded dramatically. There was no other evi- 





Fig. 2 (Friedberg and associates). Histologic section 
of the lesion shows granulomatous inflammation 
mixed with foamy amorphous material (hematoxylin 
and eosin, X 100). Upper inset, Cysts of P. carinii 
with wall thickening (Gomori’s methenamine silver, 
x 1,000). Lower inset, Cyst of P. carinii with intracys- 
tic bodies (Giemsa, X 1,000). 
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dence of disseminated pneumocystis infection. 
The patient died in June 1991. No autopsy was 
obtained. 
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Propionibacterium acnes Keratitis 


Gerald W. Zaidman, M.D. 


Department of Ophthalmology, Westchester County 
Medical Center, New York Medical College. Pre- 
sented at the Ocular Microbiology and Immunology 
Group Meeting, Anaheim, California, Oct. 12, 1991. 


Inquiries to Gerald W. Zaidman, M.D., Department of 
Ophthalmology, Westchester County Medical Center, 
Valhalla, NY 10595. 

Propionibacterium acnes is a ubiquitous or- 
ganism of low virulence commonly found in 
sebaceous glands.’ It is an opportunistic patho- 
gen that has been associated with infections of 
prosthetic devices such as artificial hips, heart 
valves, and intraocular lenses. In the eye, P. 
acnes has caused conjunctivitis, orbital and 
preseptal cellulitis, and delayed endophthalmi- 
tis.' I treated a patient who had P. acnes kerati- 
tis. 

A 33-year-old woman was referred in No- 
vember 1990. The patient had a two-month 
history of intermittent photophobia and for- 
eign body sensation in her right eye. She denied 
any allergies, trauma, or contact-lens wear. The 
patient had been treated topically with various 
antibiotics, corticosteroids, and artificial tears. 
Examination disclosed an uninflamed eye with 
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Fig. 1 (Zaidman). Slit-lamp photograph demon- 
strates paracentral corneal ulcer and infiltrate and an 
old central corneal scar. 


a visual acuity of 20/20. There was a small, 
epithelialized, peripheral corneal infiltrate. A 
central corneal scar was also present. There was 
no anterior chamber reaction. Because of the 
lack of symptoms, the patient continued using 
her artificial tears. 

Two months later, the patient reported two 
weeks of blurred vision, redness, and pain. She 
had a visual acuity of 20/30. There was mild 
conjunctival hyperemia. The corneal infiltrate 
had increased in size and now had an area of 
overlying corneal de-epithelialization (Fig. 1). 
Corneal thinning was present. The anterior 
chamber was not inflamed. 

The corneal ulcer was scraped for Gram and 
Giemsa stains. Both stains were negative, and 
the patient was treated with 14 mg/ml of forti- 
fied gentamicin and neomycin sulfate-polymyx- 
in B-gramicidin eyedrops. The patient did not 
improve. Seven days later, P. acnes was isolated 
from the anaerobic thioglycolate broth. Treat- 
ment was then changed to cephapirin sodium 
eyedrops, 50 mg/ml every two hours. Slow 
clinical improvement was seen over the next 
four weeks. Finally, by April 1991, the infiltrate 
had cleared and the ocular inflammation disap- 
peared. Visual acuity had returned to 20/20 
(Fig. 2). Because the patient had an allergy to 
cephapirin, treatment was switched to erythro- 
mycin ointment. Over the next four months, the 
erythromycin ointment was slowly tapered 
without any recurrence. 

Propionibacterium acnes is an extremely fas- 
tidious organism that is difficult to culture.’ 
Isolation of the organism requires prolonged 
incubation.’ When cultured properly under an- 
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Fig. 2 (Zaidman). Resolution and clearing of corne- 
al ulcer and infiltrate after treatment with cephapirin 
eyedrops. 


aerobic methods, it has been found in the nor- 
mal conjunctiva of 44% of patients.’ 

This case demonstrates that P. acnes can 
cause keratitis. Additionally, the indolent and 
prolonged course of this infection is typical of 
P. acnes infections. The patient did not respond 
to the usual corneal ulcer antibiotic regimen of 
an aminoglycoside plus neomycin-polymyxin- 
gramicidin, and prolonged incubation of her 
corneal cultures was necessary to isolate the 
organism. 

Propionibacterium acnes should be suspected 
as a cause of indolent keratitis, especially in 
cases resistant to the usual antibiotic regimen. 
Prolonged treatment with appropriate anti- 
biotics (cephalosporins or erythromycins) is 
needed to cure the infection. 
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Trauma-induced Acinetobacter Iwoffi 
Endophthalmitis 


Toufic S. Melki, M.D., 
and Stephen J. Sramek, M.D. 


University of Wisconsin Medical School. 


Inquiries to Stephen J. Sramek, M.D., Clinical Sciences 
Center, Department of Ophthalmology, 600 Highland 
Ave., Madison, WI 53792. 

Endophthalmitis after trauma continues to be 
responsible for visual loss, particularly when 
associated with Bacillus species. Poor initial 
visual acuity has been consistently reported 
as a poor prognostic factor. We encountered 
trauma-induced endophthalmitis caused by 
Acinetobacter lwoffi that included severe visual 
loss, but which responded well to treatment. 

A 39-year-old man with no history of ocular 
problems felt something strike his right eye 
while he was hammering. Vision initially re- 
mained normal, and no injury was detected by 
the patient or his family. The patient was seen 
the next day after the onset of severe pain and 
loss of vision in the right eye. On examination, 
visual acuity was R.E.: hand motions and L.E.: 
20/20. The right globe was tender with con- 
junctival injection at the 3 o’clock meridian 
around a 2-mm entry wound at the corneoscler- 
al limbus. The cornea was clear. There were 
severe cells and flare in the anterior chamber, 
but no layered hypopyon. A fibrin pupillary 
membrane was present. The red reflex was poor 
because of a combination of the pupillary mem- 
brane, early cataract changes, and dense white 
vitreous debris. The left eye was normal. Ultra- 
sonography and computed tomography dis- 
closed a single intraocular foreign body infero- 
nasally (Figure). The patient was immediately 
admitted to the hospital where vitrectomy, 
lensectomy, and removal of the intraocular for- 
eign body were done by using the rare earth 
intraocular magnet. At the time of vitrectomy, 
dense white vitreous debris was found, which 
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Figure (Melki and Sramek). Computed tomogram, 
coronal cut, demonstrates the foreign body inferona- 
sally in the right eye. 


initially obscured any view of retinal detail. 
Anterior chamber and vitreous taps were ob- 
tained and sent for Gram stain and culture and 
sensitivity. The initial report called to the oper- 
ating room was “numerous polys with gram- 
negative rods and gram-positive cocci.” At the 
end of the operation intravitreal clindamycin 
(1.0 mg), vancomycin (1.0 mg), amikacin (400 
wg), and subconjunctival gentamicin (40 mg), 
cefazolin (100 mg), and betamethasone (6.0 
mg) were given. Acinetobacter lwoffi was the 
only organism isolated, and it grew in cultures 
of the foreign body and vitreous, but not in 
aqueous specimens. The isolate was susceptible 
to ampicillin, tetracycline, gentamicin, and to- 
bramycin; and was resistant to trimethoprim- 
sulfamethoxazole. The patient was subsequent- 
ly treated topically with fortified tobramycin 
(14 mg/ml), cefazolin (50 mg/ml), and prednis- 
olone acetate (1%). Intravenous antibiotics 
(cefazolin and gentamicin) were administered 
for 72 hours postoperatively. The residual in- 
flammation slowly subsided over the next sev- 
eral weeks. Corrected visual acuity was 20/25 
six months after the injury. The patient could 
not tolerate contact-lens wear, and a secondary 
implant was inserted. His postoperative cor- 
rected visual acuity was 20/15. 

Acinetobacter calcoaceticus is a gram-nega- 
tive, nonfermentative, aerobic rod, ubiquitous 
in nature, commonly part of the normal human 
skin flora, and an opportunistic pathogen.’ 
Acinetobacter calcoaceticus var lwoffi, isolated in 
the present case, is an unusual cause of en- 
dophthalmitis. Although a severe inflammatory 
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reaction developed within 12 hours of the inju- 
ry in our patient, he responded well to treat- 
ment. The eventual good visual outcome was 
not anticipated at the time of the initial opera- 
tion because of the intense inflammatory re- 
sponse, poor initial visual acuity, and report of 
a gram-negative rod. The result is caused by the 
lack of retinal damage at the time of the initial 
injury, and possibly by the species of Acineto- 
bacter involved. Three cases of trauma-induced 
endophthalmitis caused by A. calcoaceticus var 
anitratus have been reported.”” In two cases, a 
mixed infection was present with a poor re- 
sponse to therapy, which resulted in enuclea- 
tion or evisceration. In the third case, only A. 
anitratus was isolated, and the final visual acu- 
ity was hand motions.” 

Acinetobacter lwoffi should be added to the 
differential diagnosis in endophthalmitis in- 
duced by gram-negative organisms. Some se- 
verely affected eyes may recover good visual 
potential when treated appropriately. 
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Treatment of Pseudotumor Cerebri by 
Primary and Secondary Optic Nerve 
Sheath Decompression 


EDITOR: 

In the article, “Treatment of pseudotumor 
cerebri by primary and secondary optic nerve 
sheath decompression,” by T. C. Spoor, J. M. 
Ramocki, M. P. Madion, and M. J. Wilkinson 
(Am. J. Ophthalmol. 112:177, August 1991), 
the authors emphasize the important point 
that patients with nerves decompressed early 
in the course of acute papilledema have much 
better recovery of vision than those with 
chronic atrophic papilledema and severe visual 
loss. This confirms the findings of others.’ This 
study encourages ophthalmologists, neurolo- 
gists, and neurosurgeons to operate early 
when medical therapy fails. 

We were impressed, however, with the fre- 
quent need for secondary and tertiary optic 
nerve sheath decompressions. Sixteen reopera- 
tions were required in the 69 eyes with acute 
papilledema. These repeat operations were re- 
quired after initially successful primary proce- 
dures according to the authors. The authors 
provide several theories for the late failure of 
optic nerve sheath decompression. These in- 
clude inadequate fenestration or incision into 
the optic nerve sheath, marked thickening of 
the arachnoid, and extensive scarring and fi- 
brosis of the orbital fat from orbital inflamma- 
tion secondary to manipulation, operating 
time, and cautery. 

Our experience has been that reoperations 
can be eliminated by the lateral approach to 
optic nerve sheath fenestration. A large seg- 
ment of dura mater and arachnoid is complete- 
ly removed by means of the lateral approach, 
which bares the optic nerve and allows the 
easy egress of central spinal fluid. The fat can 
be bluntly retracted from the optic nerve by 
using Sewall orbital retractors, and cautery 
need not be used. Only blunt dissection with 
the Sewall orbital retractors and cotton tips is 
necessary for exposure of the optic nerve. 

Some 15 years ago we began fenestrating 
optic nerve sheaths from a transconjunctival 
medial approach similar to that used by the 
authors. Early on, we noted the difficulty in 
making a large opening in the optic nerve 
sheath. We also had several recurrences of 
papilledema after the medial approach. We 


600 AMERICAN JOURNAL OF OPHTHALMOLOGY 


May, 1992 


a 


therefore converted to a lateral approach, 
which gives visualization of a large expanse of 
the optic nerve. In pseudotumor cerebri, we 
strongly recommend a large optic nerve sheath 
fenestration.” We have not seen a late recur- 
rence of papilledema in a similarly sized 
series. 

We currently perform almost all of our later- 
al optic nerve sheath decompressions without 
removal of the bony lateral orbital wall. This 
can be done with an extended eyelid crease 
incision, which provides excellent cosmesis 
and exposure. The time required for lateral op- 
tic nerve sheath fenestration without bone re- 
moval is less than for the medial approach, 
and motility problems are avoided. 

It is extremely important to make a large 
opening in the optic nerve sheath for the treat- 
ment of pseudotumor cerebri. If this operation 
is dependent on a long term filtration of cen- 
tral spinal fluid, then a large fenestration is 
obviously preferable. Small fenestrations or 
slits will result in a high incidence of failures 
or reoperations, as has been demonstrated by 
Spoor and associates. This large opening may 
not be necessary in nonarteritic anterior is- 
chemic optic neuropathy. In nonarteritic ante- 
rior ischemic optic neuropathy the pressure 
release and decompression required are tem- 
porary; perhaps sheath incisions, slittings, or 
small fenestrations may be adequate. 

RIGHARD L. ANDERSON, M.D. 
PATRICK M. FLAHARTY, M.D. 
Salt Lake City, Utah 
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Reply 


EDITOR: 

We assure Drs. Anderson and Flaharty that 
with sufficient experience, adequate exposure, 
and appropriate instrumentation, an extremely 


large fenestration may be made in the optic 
nerve sheath by means of a transconjunctival 
medial orbitotomy and minimize the possibili- 
ty of incision into and damage to the papillo- 
macular bundle with loss of central vision, a 
major concern when operating on eyes with 
excellent visual acuity. We have, in certain 
cases, easily removed more than a circumfer- 
ential 180 degrees of optic nerve sheath while 
decompressing optic nerve sheaths in patients 
with pseudotumor cerebri. Other experienced 
surgeons make longitudinal slits in the optic 
nerve sheath! without removing a large piece 
of sheath. Their results seem comparable to 
those of Dr. Anderson and colleagues.” 

We are not sure that a bigger fenestration is 
a better fenestration, or fenestrations are better 
than slits, or slits are better then fenestrations. 
Possibly, all slits and fenestrations fibrose, 
scar, and close if observed carefully for a long 
enough time. Earlier authors may be correct in 
postulating that scarring and fibrosis of the 
sheath to the nerve are the long-term protec- 
tive mechanisms rather than fistulization and 
filtration.’ As our experience increases expo- 
nentially, we become less dogmatic about the 
mechanisms of action and, indeed, about long- 
term use of optic nerve sheath fenestration. 

Our expanding cohort of patients is some- 
what unique in that diagnosis is made and the 
patients are treated and followed up by the 
one surgeon using automated perimetry as an 
objective measurement of visual function. 

It is imperative to emphasize the importance 
of long-term objective follow-up in patients 
with pseudotumor cerebri. These patients 
should be followed up with periodic automatic 
perimetry for the rest of their lives, whether 
they have had neurosurgical shunts or optic 
nerve sheath decompression with medial or 
lateral, large or small fenestrations or slits. It 
is equally important to emphasize that visual 
function may deteriorate many years after suc- 
cessful optic nerve sheath decompression with 
a normally appearing optic nerve head. Ob- 
serving these patients without sensitive objec- 
tive evaluation of visual function, that is, auto- 
mated perimetry, and relying on the 
appearance of the optic nerve head will result 
in a false sense of security that optic nerve 
sheath decompression has rendered a long- 
term protection against visual loss. 

THOMAS C. SPOOR, M.D. 
JOHN M. RAMOCKI, M.D. 
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MATTHEW P. MADION, M.D. 
MICHAEL J. WILKINSON, M.D. 
Detroit, Michigan 


References 


1. Sergott, R. C., Savino, R. J., and Bosley, T, M.: 
Modified optic nerve sheath decompression provides 
long-term visual improvement for pseudotumor cere- 
bri. Arch. Ophthalmol. 106:1384, 1988. 

2. Corbett, J. J., Nerad, J. A., Tse, D. T., and An- 
derson, R. L.: Results of optic nerve fenestration for 
pseudotumor cerebri. The lateral orbitotomy ap- 
proach. Arch. Ophthalmol. 106:1391, 1988. 

3. Davidson, S. I.: The surgical relief of papilloe- 
dema. In Cant, J. S. (ed.): The Optic Nerve, vol. 3. 
London, Henry Kimpton, 1972, pp. 174-179. 


Ocular Motility Anomalies in 
Developmental Misdirection of the 
Optic Chiasm 


EDITOR: 

The article, “Ocular motility anomalies in 
developmental misdirection of the optic chi- 
asm,” by J. A. W. McCarty, J. L. Demer, L. A. 
Hovis, and M. R. Nuwer (Am. J. Ophthalmol. 
113:86, January 1992), claims that a normally 
pigmented 35-year-old white man with con- 
genital nystagmus had pattern reversal visual- 
evoked potentials consistent with “a lack of 
normal decussation of nasal retinal fibers of 
the optic chiasm.” The authors also suggest an 
association between this putative abnormal de- 
cussation and reverse tracking in congenital 
nystagmus. Our view is that their conclusion is 
based on doubtful visual-evoked potential evi- 
dence, and that their eye movement recordings 
can be interpreted differently. 

Their conclusion for the presence of an ab- 
normal decussation is based solely on visual- 
evoked potential data to stimulation of the 
temporal hemifield of thẹ left eye. Responses 
could not be discerned to stimulation of the 
nasal field, or from either nasal or temporal 
hemifield stimulation of the right eye. We criti- 
cize the visual-evoked potential aspects on two 
points: 
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1. Their interpretation of the responses to 
left hemifield stimulation of the left eye is 
highly questionable. The overall impression 
given by Figure 1 is of an atypical W-shaped 
waveform, which is about equal size over left 
and right hemispheres. The labels used to 
identify peaks have special connotations, 
which are not explained. In one place the text 
appears illogical: How can a positive peak at 
135 milliseconds (that is, P135) be “shown as 
a negative peak’’? They provide no rationale 
for placing the P100 label on the first limb of 
the W waveform on the right (contralateral) 
scalp, and the P135 label on the second limb 
of the left (ipsilateral) scalp visual-evoked po- 
tential. There is greater justification in revers- 
ing the labelling of the peaks (that is, P100 
ipsilateral and P135 contralateral) as this 
would agree with what is expected from hemi- 
field stimulation studies in healthy controls 
(so-called paradoxical lateralization of P100*”). 
P100 is predominantly generated by the macu- 
lar pathway and is distributed on the side of 
the scalp ipsilateral to the stimulus hemifield. 
P135 is produced by the pathway subserving 
paramacular areas of the visual field and is 
recorded over the contralateral scalp. It has 
been shown in healthy controls that the para- 
macular P135 component virtually disappears 
when a stimulus field is reduced to stimulate 
the macular area of the visual field only. Con- 
versely, by experimentally obscuring the macu- 
lar area, P100 becomes highly attenuated but 
P135 remains unaltered, or may even enlarge.’ 
Given that they detected responses from one 
hemifield only, McCarty and associates should 
have attempted these procedures to identify 
their peaks more reliably. 

2. Their choice of stimulus mode was subop- 
timal. Many studies have documented that pat- 
tern reversal stimulation produces poor visual- 
evoked potentials when nystagmus is pres- 
ent,*° so it is not unexpected that McCarty and 
associates’ pattern responses were so poor. It 
is somewhat surprising that pattern-evoked 
potentials were detectable from the left hemi- 
field of the left eye, given that no consistent 
responses were detected from the other three 
hemifields tested. A transiently presented pat- 
tern stimulus (pattern onset) is superior to pat- 
tern reversal because it produces larger re- 
sponses and is more reliable in indicating an 
abnormal projection.*® To make their point 
convincingly, McCarty and associates would 
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need to demonstrate pattern-evoked potentials 
with an opposite occipital distribution when 
comparing each eye (that is, a crossed asym- 
metry). 

McCarty and associates also describe reverse 
tracking during smooth pursuit and optokinet- 
ic nystagmus. So-called reverse optokinetic 
nystagmus is often seen in patients with con- 
genital nystagmus and has been examined in 
detail by Halmagyi and associates.’ They ar- 
gued that during smooth pursuit or optokinetic 
tracking there is a shift in the null of the con- 
genital nystagmus in the opposite direction of 
intended eye velocity. This results in a change 
in the nystagmus waveform even though the 
eyes may not deviate substantially from pri- 
mary position. Thus, an optokinetic nystagmus 
stimulus moving to the right induces a null 
shift to the left so that the nystagmus wave- 
form is similar to that normally associated 
with right gaze. The nystagmus beats appear, 
therefore, to be in the wrong direction when 
compared with normal optokinetic nystagmus; 
however, they are just the patient’s congenital 
nystagmus with a shifted null rather than re- 
versed optokinetic nystagmus. Even though 
the so-called reversed optokinetic response is 
similar in these two studies, McCarty and as- 
sociates dismiss the argument made by Hal- 
magyi and associates,’ namely that it is stimu- 
lus velocity (or possibly intended eye velocity) 
that shifts the null, not actual eye position. 

TONY KRISS, Ph.D. 

CHRIS HARRIS, Ph.D. 
London, United Kingdom 
SCOTT R. LAMBERT, M.D. 
Atlanta, Georgia 
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Reply 


EDITOR: 

We appreciate the interest taken by Drs. 
Kriss, Harris, and Lambert in our report of 
ocular motility anomalies in a patient with 
evoked-potential evidence of misdirection of 
the optic chiasm. They suggested that tran- 
siently presented patterns might have pro- 
duced larger visual-evoked potentials. Our 
technique, which is standard for hemifield test- 
ing,’ did produce, in two separate testing ses- 
sions, adequate potentials to demonstrate the 
oppositely lateralized positivities at about 100 
and 135 milliseconds, as may be seen in Figure 
1. We followed standard hemifield procedures 
for scoring our wave peaks,’ and we gave due 
consideration to paradoxic localization. Kriss, 
Harris, and Lambert have suggested that we 
reverse the labels P100 and P135, making the 
P135 first to occur. We are not aware of any 
procedure for such a nonstandard maneuver. 
Since there is no anatomic necessity for chias- 
mal misrouting to be symmetrical either with 
respect to eyes or hemifields within eyes, we 
were not surprised to find that reversal of the 
side of stimulation did not produce a mirror 
image of the evoked-potential anomaly. We 
agree that greater amplitude waves would he 
advantageous. Transient stimulus presentation, 
when employed for full-field stimulation, has 
been shown to be superior to pattern reversal 
in demonstration of the anomalous visual pro- 
jections of albinism,” although the basis for 
this advantage is unknown. Whether this su- 
periority would extend to hemifield testing re- 
mains to be demonstrated, as would relevance 
to other causes of nystagmus besides albinism. 

Drs. Kriss, Harris, and Lambert have reiterat- 


Vol. 113, No. 5 


ed the view that reverse optokinetic nystagmus 
is not really reversed, but is instead, as hy- 
pothesized in 1980 by Halmagyi and cowork- 
ers,” caused by a shift in the null position of 
the congenital nystagmus waveform in re- 
sponse to the visual stimulus. Our report ad- 
dressed this hypothesis, but we appreciate the 
opportunity to elaborate. The null point hy- 
pothesis was evidently motivated by two fac- 
tors: (1) poor quality (or absence) of many eye 
movement recordings provided in the 1970s to 
support existence of reversed optokinetic nys- 
tagmus; and (2) the observation that the wave- 
form during reversed optokinetic nystagmus is 
not a straight line, but instead is curvilinear, 
resembling the spontaneous nystagmus wave- 
form in congenital nystagmus. The null point 
hypothesis has never been supported by any 
other evidence besides this, and no physiologic 
or anatomic basis has been proposed. Even 
Halmagyi and associates’ original report ac- 
knowledged that true reversed optokinetic nys- 
tagmus might indeed occur in chiasmal anom- 
alies.” More recently, Optican and Zee’ 
performed a theoretic study in which the 
known physiologic properties of brain struc- 
tures underlying slow eye movements were 
mathematically represented, and resulting 
computer simulations disclosed an enlighten- 
ing property: directional reversal in the affer- 
ent visual system would not only result in re- 
versed optokinetic and pursuit tracking with 
curvilinear slow phases, but the reversal would 
also produce typical waveforms observed in 
congenital nystagmus. The misrouting of the 
optic chiasm we inferred is sufficient to pro- 
duce all the effects found in the simulations of 
Optican and Zee, providing a specific and par- 
simonious neurophysiologic explanation. In 
contrast, the older null point hypothesis seems 
to us to be rather contrived and lacking in any 
neurophysiologic or anatomic basis. For those 
who nevertheless prefer to think about nystag- 
mus null points driven predictably about by 
optokinetic stimuli, then we believe that our 
data provide the first evidence for the mecha- 
nism of such a unique phenomenon. We would 
also re-emphasize that, in addition to reversed 
optokinetic nystagmus, our patient also exhib- 
ited reversals in horizontal pursuit and visual- 
vestibular interactions. While the null point 
hypothesis is not specific enough to be dis- 
proven by these data, chiasmal misrouting ac- 
counts for these findings adequately. We 
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would welcome additional eye movement and 
electroencephalographic data on these ques- 
tions. 
JILLANNE W. McCARTY, M.D. 
JOSEPH L. DEMER, M.D. 
LAURA A. HOVIS 
MARC R. NUWER, M.D. 
Los Angeles, California 
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Results and Complications in Treated 
Retinal Breaks 


EDITOR: 

In the article, “Results and complications in 
treated retinal breaks,” by W. E. Smiddy, H. 
W. Flynn, Jr., D. H. Nicholson, J. G. Clarkson, 
D. M. Gass, K. R. Olsen, and W. Feuer (Am. J. 
Ophthalmol. 112:623, December 1991), Table 
1 indicated that some subretinal fluid sur- 
rounded the breaks in 58 eyes. Were the re- 
sults of treatment in these eyes different from 
the results of treatment in eyes without subret- 
inal fluid? How were these eyes treated (laser 
treatment/cryotherapy extending into healthy 
retina around the elevated area)? 

STANLEY HYAMS, M.D. 
Haifa, Israel 


Reply 


EDITOR: 

We appreciated the interest of Dr. Hyams in 
our recent study of the treatment of retinal 
breaks. Several subgroups were analyzed. Our 
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comment about the univariate tendency for the 
presence of subretinal fluid to increase the risk 
of new retinal break formation (P = .07) prob- 
ably caught his attention. When we compared 
the risks of the presence of no subretinal fluid, 
or minimal subretinal fluid, or mild subretinal 
fluid to the risk for retreatment, the P value 
was .12; but when we compared the risk of no 
subretinal fluid to any subretinal fluid, the P 
value was .054. We used contingency tables for 
these last two numbers rather than the survival 
analysis data that were quoted in the article. 
Also, these values were unadjusted for the dis- 
tribution of other risk factors. If this adjust- 
ment is considered, the P value is .082. Thus, 
we concluded that there was a tendency for 
this association, but it was not clearly statisti- 
cally significant. Perhaps a larger study would 
have enough numbers to identify a separation 
with a higher degree of significance. 

Dr. Hyams’s question regarding whether pa- 
tients with retinal fluid were treated any dif- 
ferently than the subgroup of patients without 
subretinal fluid is also a good one. Eyes with 
retinal breaks with subretinal fluid were treat- 
ed in the usual way (concentrating the laser 
treatment away from the margin of the subreti- 
nal fluid), whereas retinocryopexy was applied 
somewhat more broadly. Direct treatment over 
sizable retinal breaks was always carefully 
avoided, however. The distribution of laser vs 
cryopexy treatment was random, with a P val- 
ue greater than .5. 

Although subretinal fluid tended to be asso- 
ciated with repeat treatment, this apparently 
had no relationship to which treatment modal- 
ity was initially used. 

WILLIAM E. SMIDDY, M.D. 
DON H. NICHOLSON, M.D. 
HARRY W. FLYNN, JR., M.D. 

JOHN G. CLARKSON, M.D. 

J. D. M. GASS, M.D. 
KARL R. OLSEN, M.D. 
WILLIAM FEUER, M.S. 
Miami, Florida 


Bone Marrow Transplant Retinopathy 


EDITOR: 

We read with interest the article, “Bone mar- 
row transplant retinopathy,” by P. F. Lopez, P. 
Sternberg, Jr., C. K. Dabbs, W. R. Vogler, I. 
Crocker, and N. S. Kalin (Am. J. Ophthalmol. 
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112:635, December 1991). It is remarkable 
that, in addition to this article, two other con- 
tributions on this topic have been published 
within the last six months.’” It should be em- 
phasized that there is not only one type of 
bone marrow transplant retinopathy, as the ti- 
tle of Lopez and associates’ article might sug- 
gest. It appears that there is a whole spectrum 
of small-vessel disease, ranging from mild 
transient phenomena to proliferative retinopa- 
thy and optic disk edema. Many exogenous 
and endogenous factors are potentially in- 
volved in these fundus changes, which makes 
it difficult to determine those that are crucial. 
By a detailed prospective monitoring of our 
bone marrow transplant patients* we also iden- 
tified irradiation as an important factor in the 
pathogenesis of retinal vascular disease, but 
were unable to confirm that cytosine arabino- 
side was the essential cofactor, as suggested by 
Lopez and associates. In contrast, we were 
able to show that cyclosporine-A increased the 
likelihood of retinopathy occurring. Avery and 
associates! also proposed that cyclosprine-A 
may be involved in the development of optic 
disk edema after bone marrow transplantation. 
None of our patients developed proliferative 
retinopathy; hence, laser photocoagulation was 
not performed. In a prospective study, patients 
with mild disease may be recognized. In con- 
trast, Lopez and associates observed at least 
one case of severe disease. We believe it is 
premature to conclude that photocoagulation 
should be carried out in patients who have 
ischemic fundus lesions after a bone marrow 
transplant. We suggest that they certainly 
should be seen by an ophthalmologist on a 
regular basis. What factors other than irradia- 
tion and cyclosporine-A contribute to this 
complication and what determines that some 
patients develop progressive rather than re- 
versible microvasculopathy needs further in- 
vestigation. 
WOLFGANG BERNAUER, M.D. 
ALOIS GRATWOHL, M.D. 
Basel, Switzerland 
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Reply 


EDITOR: 

We thank Drs. Bernauer and Gratwohl for 
bringing their recent publication to our atten- 
tion, confirming the entity of bone marrow 
transplant retinopathy. As they point out, our 
study did not identify cyclosporine-A as an 
essential cofactor in the development of reti- 
nopathy, with two of five patients developing 
microvascular changes after autologous trans- 
plantation, which did not include cyclospor- 
ine-A treatment. Their observation supports 
the suggestion that cyclosporine-A as well as 
chemotherapeutic agents may be additive or 


supra-additive to radiation in the development 
of radiosensitization of retinal vascular endo- 
thelium and pericytes. 

With regard to proliferative retinopathy, we 
have not recommended laser photocoagulation 
for patients with ischemic fundus lesions 
alone. Rather, we suggested panretinal photo- 
coagulation once an eye has developed evi- 
dence of retinal neovascularization of the se- 
verity defined by the Diabetic Retinopathy 
Study. However, we agree that demonstration 
of the benefit of this intervention, on the basis 
of our experience with one patient, is prema- 
ture. 

PEDRO F. LOPEZ, M.D. 
PAUL STERNBERG, JR., M.D. 
CHARLES K. DABBS, M.D. 
W. R. VOGLER, M.D. 

IAN CROCKER, M.D. 

NEIL S. KALIN, M.D. 
Atlanta, Georgia 





BOOK REVIEWS 


Edited by Mark J. Mannis, M.D. 





Noninvasive Diagnostic Techniques in Ophthal- 
mology. Edited by Barry R. Masters. New York, 
Springer-Verlag New York, Inc., 1990. 649 
pages, index, illustrated. $149 


Reviewed by JOSEPH A. ELIASON 
San Jose, California 

This text successfully gathers from diverse 
corners a compilation of diagnostic techniques 
and their theoretical underpinnings. The result 
is a remarkably valuable source of broad infor- 
mation in a single location. Principal subjects 
covered include the following: magnetic reso- 
nance imaging, ultrasonography, corneal to- 
pography, specular microscopy, image process- 
ing, confocal microscopy, light scattering, 
corneal sensitivity, fluorometry, redox fluorom- 
etry, Scheimpflug photography, Raman and flu- 
orescence spectroscopy, light scattering spec- 
troscopy, laser doppler velocimetry, scanning 
laser ophthalmoscopy, visual psychophysical 
methods, reflectometry, reflection spectropho- 
tometry, fractal analysis, scanning laser tomog- 
raphy, neural networks, infrared angiography, 
and more. Obviously some of these areas have 
more immediate clinical relevance than others. 
Hence, the volume seems to be positioned 
somewhere between the clinic and the laborato- 
ry. 

This is an edited volume with 62 contributors 
and, as with any text with many authors, there 
are differences between chapters in the cover- 
age of the subjects. Some sections delve further 
into theoretical basics than others. As would 
also be expected, writing styles also vary from 
chapter to chapter. However, to the credit of the 
authors as well as the editor and publisher, the 
overall fluency and quality of the text are excel- 
lent. There is some duplication with overlap- 
ping sections on magnetic resonance basics. 
The two chapters on this subject are largely 
complementary. This is a book that demands 
and rewards thoughtful reading. The broad 
selection of topics demonstrates the enormous 
effort of the editor to gather in all the pertinent 
areas of interest. 

Anyone reading this book will surely ponder 
the question: How does an experimental diag- 
nostic method reach clinical application? David 
Maurice addresses this issue in his foreword to 
the text. He writes of the various difficulties 
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that must be addressed in bringing a product 
into widespread use. This book will surely 
benefit this process by informing an increasing 
audience about the frontier of diagnostic meth- 
ods in ophthalmology. 

The volume is generously illustrated with 
figures, graphs, and diagrams, including a sec- 
tion of 15 color plates. The atlas of confocal 
images is amazing. Anyone not familiar with 
this method will be impressed with its capacity. 
The index is extensive with a sufficient break- 
down of topics to make it useful. One of the 
most valuable assets of the book is the appendix 
that precedes the index. It consists of references 
both for further study into the topics of the 
book as well as ancillary topics and suggested 
resources useful to those interested in develop- 
ing new instrumentation. 

This is a valuable text for the clinician or 
researcher who wishes to expand knowledge of 
a diagnostic method or to pursue other related 
methods. As the editor indicates in the preface, 
“Knowledge of the principles on which a par- 
ticular instrument’s design is based is critical, 
as is knowledge of the instrument’s limita- 
tions.” 


Techniques of Phacoemulsification Surgery and 
intraocular Lens Implantation. Edited by 
Moshe Yalon. Thorofare, New Jersey, Slack, 
Inc., 1992. 284 pages, index, illustrated. $110 


Reviewed by BARBARA J. ARNOLD 
Sacramento, California 

This text provides the reader with an update 
on contemporary surgical techniques, lens im- 
plant styles, and surgical materials. It is a col- 
lection of views “from the cutting edge” by 
surgeons who contribute chapters on their pre- 
ferred surgical methods. Sound judgment is 
conveyed by the clear text and illustrations, 
excellent for the beginning surgeon but innova- 
tive enough to provide the advanced cataract 
surgeon with technical insights. The entry level 
phacoemulsification surgeon will be rewarded 
by a more basic text and a more orderly and 
comprehensive approach to surgical tech- 
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niques, which elaborates principles of equip- 
ment operation. However, the surgeon with 
even a modicum of experience will find this 
book a good compilation of sound options. 

The section on basic phacoemulsification em- 
phasizes different approaches to posterior 
chamber phacoemulsification techniques. Con- 
tinuous circular capsulorrhexis is taught, and 
principles of horizontal wound closure are clar- 
ified. Small-incision, narrow-profile lenses and 
foldable lenses are covered, as are the newer 
lens materials such as acrylic, hydrogel, and 
silicone. 

Special topics include transciliary sulcus fixa- 
tion of posterior chamber intraocular lenses, 
hydrosonics, multifocal lens implantation, and 
endocapsular phacoemulsification through 
very small anterior capsular openings. The edi- 
tor has bravely included a chapter on anterior 
chamber intraocular lens implantation in se- 
verely myopic phakic eyes, with the notation 
that this is clearly experimental. All other chap- 
ters contain material of more proven efficacy 
and safety. 

Both novice and experienced cataract sur- 
geons will benefit from the information in this 
volume. 


Sutureless Cataract Surgery. An Evolution To- 
ward Minimally Invasive Technique. Edited by 
James P. Gills, Robert G. Martin, and Donald R. 
Sanders. Thorofare, New Jersey, Slack, Inc., 
1992. 201 pages, index, illustrated. $100 


Reviewed by ROBERT C. DREws 
St. Louis, Missouri 

Sutureless cataract surgery is certainly a topic 
of great current interest, and this volume con- 
tains current information in a rapidly evolving 
area. The book is divided into two parts. Sec- 
tion I (117 pages) covers sutureless intraocular 
lens surgery. Section II (81 pages) concerns the 
management of pre-existing astigmatism. It 
contains two chapters on corneal relaxing inci- 
sions at the time of cataract surgery, as wellasa 
chapter on the proposed development of a toric 
intraocular lens, a development that is still 
speculative. 

This book presents the opinions of leading 
phacoemulsification cataract surgeons who per- 
form sutureless procedures. The combination 
of photographs and drawings enhance the sur- 
gical descriptions. Particularly useful are the 


admonitions, which should draw the attention 
of even the skilled cataract surgeon when con- 
verting to new techniques such as the use of a 
keratome at the end of a long tunnel incision. 

Graphics are used liberally. The data are 
presented clearly enough so that readers can 
reach their own conclusions. 

The two chapters on corneal relaxing inci- 
sions suffer from overstated claims and scat- 
tered results. Considering the difficulty of pre- 
dicting postoperative astigmatism after cataract 
surgery, the assumption that the techniques 
described in this book are better requires signif- 
icant optimism on the part of the surgeon. 

This book is recommended especially for 
those converting to use of these new surgical 
techniques. 


Books Received 


Manual of Cataract and Intraocular Lens Sur- 
gery. By R. B. S. Packard and F. Kinnear. 
Naperville, Illinois, Churchill Livingstone, Inc., 
1991. 127 pages, index, illustrated. $76.95 


In this slim volume, the authors describe 
various methods of cataract surgery and lens 
implantation on the basis of their own experi- 
ence with intracapsular and extracapsular cata- 
ract extraction, phacoemulsification, and lens- 
ectomy. Additionally, the book deals with 
general surgical considerations, surgery in 
combination with other ophthalmic problems, 
control of astigmatism, and postoperative com- 
plications. The text is accompanied by numer- 
ous superb quality color photographs as well as 
diagrams that augment the verbal descriptions 
beautifully. 
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Obituary 


M. ELLIOTT RANDOLPH 


1905-1992 

Middleton Elliott Randolph was born in Bal- 
timore, Maryland, on July 15, 1905. He died at 
Keswick Home, Baltimore, Maryland, Feb. 16, 
1992. The son of Dr. Robert L. Randolph, an 
ophthalmologist, Elliott attended the Episcopal 
High School in Alexandria, Virginia, and grad- 
uated from the University of Virginia. His M.D. 
degree was from Johns Hopkins, and his oph- 
thalmic training was at the Wilmer Institute 
where he served as assistant resident from 1933 
to 1937 and as chief resident in 1938. He later 
became instructor and assistant professor in 
charge of the dispensary while establishing a 
private practice. 

In 1942 he joined the United States Army and 
was stationed initially at Amarillo Hospital in 
Texas. Subsequently he served as consultant to 
the Surgeon General and as chief of ophthal- 
mology at Valley Forge General Hospital where 
he received the Army Commendation Medal. 
On discharge from the Army he rejoined the 
Hopkins staff and served as assistant and asso- 
ciate professor of ophthalmology at the Wilmer 
Institute of the Johns Hopkins Hospital and 
Medical School. 

His interests were principally in anterior seg- 
ment disorders and surgery. Much of his writ- 
ing was about glaucoma, and his thesis for the 
American Ophthalmological Society was on 
syphilitic interstitial keratitis. He served as 
editor of the Transactions of the American Oph- 
thalmological Society for eight years and as 
president of the Society in 1975. His two pas- 
sions were the American Ophthalmological So- 
ciety and the Wilmer Institute. With Robert 
Welch he authored ‘History of the Wilmer 
Ophthalmological Institute, 1925-1975.” 

In addition to his accomplishments as an 
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M. Elliott Randolph 
1905-1992 


ophthalmologist, Elliott had other attributes 
that contributed to his appealing personality. 
His early achievements as a baseball and tennis 
player, his fine tenor voice, a talent with the 
guitar, and his sense of humor combined to 
make him a popular companion. He will be 
deeply missed by his many friends. 

He is survived by his wife, Pickett, a son, 
Elliott Randolph, Jr., and a daughter, Pickett 
Davis Randolph of Baltimore. 

SAMUEL D. MCPHERSON, JR. 


ABSTRACT DEPARTMENT 


Edited by George B. Bartley, M.D. 


Combination therapy with zidovudine and 
dideoxycytidine in patients with advanced 
human immunodeficiency virus infection. A 
phase I/II study. Meng, T. C., Fischl, M. A., 
Boota, A. M., Spector, S. A., Bennett, D., Bas- 
siakos, Y., Lai, S., Wright, B., and Richman, D. 
D.*: Ann. Intern. Med. 116:13, 1992. 


Zidovudine (AZT) and dideoxycytidine (ddC) 
are deoxynucleoside analogues that inhibit the 
in vitro replication of human immunodeficien- 
cy virus type 1, improve CD4-lymphocyte 
counts, and decrease serum p24 antigen levels. 
The most common toxic reactions to zidovudine 
are anemia and neutropenia, whereas a dose- 
related sensory peripheral neuropathy is the 
most frequent adverse side effect of dideoxy- 
cytidine. Fifty-six patients with advanced HIV 
type 1 infection were randomly assigned to one 
of three paired regimens of the two drugs. The 
authors concluded that dideoxycytidine aug- 
mented the response to zidovudine and that 
combination therapy at the doses tested was 
well tolerated and resulted in infrequent toxici- 
ty (serious hematologic dysfunction in ten pa- 
tients and severe sensory peripheral neuropa- 
thy in two patients). A regimen of zidovudine, 
200 mg, plus dideoxycytidine, 0.01 mg/kg of 
body weight, orally every eight hours was se- 
lected for additional phase II/III trials.— 
George B. Bartley 


*Infectious Diseases 111-F, Veterans Affairs Medical 
Center, 3350 La Jolla Village Dr., San Diego, CA 
92161. 


Mortality in patients with the acquired immu- 
nodeficiency syndrome treated with either 
foscarnet or ganciclovir for cytomegalovirus 
retinitis. Studies of Ocular Complications of 
AIDS Research Group, in Collaboration With 
the AIDS Clinical Trials Group*: N. Engl. J. 
Med. 326:213, 1992. 


Cytomegalovirus retinitis develops in 20% of 
patients with the acquired immunodeficiency 
syndrome, and the drugs available for treat- 
ment, ganciclovir and foscarnet, are associated 
with serious toxicity (hematologic and renal, 
respectively) in approximately one third of pa- 
tients. This study was designed to compare 
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ganciclovir and foscarnet in terms of progres- 
sion of retinitis, change in visual function, and 
patient death. Nineteen months after the trial 
started, the treatment protocol was suspended 
because of excess mortality in the ganciclovir- 
treated group (65 of 127 patients [51%], com- 
pared with 36 of 107 patients [34%] assigned to 
foscarnet; P = .007; relative risk, 1.79; 95% 
confidence interval, 1.17 to 2.73). Although the 
patients in the ganciclovir-treated group re- 
ceived less concomitant antiretroviral therapy 
(zidovudine, didanosine, or dideoxycytidine) 
than those using foscarnet, the excess mortality 
could not be explained fully by this variable. 
The rate of progression of retinitis was not 
different between the two groups. The results 
suggested that treatment with foscarnet offers a 
survival advantage over treatment with gan- 
ciclovir for patients with AIDS and cytomegalo- 
virus retinitis, although patients may not toler- 
ate foscarnet as well as ganciclovir.—George B. 
Bartley 


*Dr. D. A. Jabs, SOCA Chairman's Office, 550 N. 
Broadway, Suite 70, Baltimore, MD 21205. 


The treatment of cytomegalovirus in AIDS— 
more than meets the eye. Hirsch, M. S.*: N. 
Engl. J. Med. 326:264, 1992. 


In an editorial discussing the ganciclovir vs 
foscarnet trial (N. Engl. J. Med. 326:213, 1992), 
the author reviewed the modes of action, ad- 
vantages, and complications of each drug. Both 
ganciclovir and foscarnet inhibit the DNA poly- 
merase of cytomegalovirus, whereas foscarnet 
additionally interferes with the reverse tran- 
scriptase of the human immunodeficiency vi- 
rus. Ganciclovir’s primary toxicity is granulo- 
cytopenia, which overlaps the side effects of the 
preferred antiretroviral drug, zidovudine, and 
makes concomitant administration difficult. 
Foscarnet causes renal dysfunction, seizures, 
hypomagnesemia, hypokalemia, hypocalcemia, 
anemia, fever, and rash, toxic effects that result 
in frequent discontinuation of the drug in favor 
of ganciclovir. If survival alone is considered, 
the trial suggested that optimal therapy for 
patients with acquired immunodeficiency syn- 
drome, normal renal function, and cytomegalo- 
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virus retinitis is foscarnet combined with an 
antiretroviral nucleoside such as zidovudine. 
Ganciclovir would be preferred, perhaps with 
an antiretroviral agent with minimal overlap- 
ping toxicity, in patients with impaired renal 
function. When quality of life and cost (approx- 
imately three times greater for foscarnet than 
for ganciclovir) are considered, however, the 
author argued that the decision becomes more 
difficult and that patients should be allowed to 
choose which regimen would be more appro- 
priate.—George B. Bartley 


*Massachusetts General Hospital, Harvard Medical 
School, Boston, MA 02114. 


Usefulness of complete blood counts as a 
case-finding tool in medical outpatients. 
Rüttimann, S.*, Clemencon, D., and Dubach, U. 
C.: Ann. Intern. Med. 116:44, 1992. 


Previous studies of medical and surgical in- 
patients have shown that routine complete 
blood cell counts are of limited value in detect- 
ing disorders that are unrelated to the patient's 
clinical signs and symptoms at initial exam- 
ination. The authors wanted to evaluate the 
usefulness of complete blood cell counts as a 
case-finding tool in medical outpatients. Four 
components (hemoglobin concentration, mean 
corpuscular volume of red blood cells, leuko- 
cyte count, and platelet count) of the blood test 
were studied. Of 2,378 complete blood cell 
counts obtained from 595 patients (mean age 
[+ standard deviation], 40 + 15 years), 1,540 
tests were considered routine, that is, not indi- 
cated for diagnostic or treatment purposes at 
the initial visit. The overall rate of abnormal 
results among the routine tests was 6.4%, simi- 
lar to the 5% rate expected in healthy subjects. 
In only three patients (0.5%) was a new diagno- 
sis made that led to a change in treatment 
strategy; the disorder discovered in all three 
patients was benign iron deficiency. Additional 
evaluations were pursued in 14 patients (2.4%), 
but no clinical disease developed during a 15- 
month follow-up period. The authors conclud- 
ed that the routine blood cell count has limited 
usefulness in detecting unsuspected disease in 
middle-aged medical outpatients.—George B. 
Bartley 


*Department of Internal Medicine, Kantonsspital, 
CH-4031 Basel, Switzerland. 


How far should blood pressure be lowered? 
Fletcher, A. E.*, and Bulpitt, C. J.: N. Engl. J. 
Med. 326:251, 1992. 


Lowering blood pressure in hypertensive pa- 
tients is accompanied by a decrease in mortali- 
ty. At some level, however, the risks become 
dominant and the slope of the mortality rate 
increases, which constitutes the so-called J 
curve. This phenomenon has been interpreted 
in some studies as evidence that lowering the 
diastolic pressure past a critical point may pre- 
cipitate a myocardial infarction. Alternatively, 
the J curve could be caused by preceding ill- 
ness, rather than antihypertensive treatment. 
In terms of mortality from stroke, studies have 
correlated a decreased rate with the lowest 
treated diastolic pressure. From their review of 
the data, the authors concluded that the puta- 
tive cause-and-effect relationship between the 
reduction in blood pressure and the upward 
slope in mortality is spurious; “the J curve is 
probably a consequence not a cause of coronary 
heart disease.” They recommended that dia- 
stolic blood pressure be lowered to below 85 
mm Hg, which would give maximal benefit in 
reducing the risk of stroke and would decrease 
the risk of myocardial infarction compared with 
pressures over 100 mm Hg. They warned that 
rapid reductions in blood pressure, however, 
should probably be avoided.—George B. Bart- 
ley 


*Epidemiology Research Unit, Division of Geriatric 
Medicine, Department of Medicine, Royal Postgradu- 
ate Medical School, Hammersmith Hospital, Du 
Cane Rd., London W12 OHS, United Kingdom. 


Cyclophosphamide-induced myopia. Arranz, 
J. A.*, Jimenez, R., and Alvarez-Mon, M.: Ann. 
Intern. Med. 116:92, 1992. 


Systemic lupus erythematosus was diagnosed 
in a 15-year-old girl, and treatment with daily 
administration of corticosteroids and monthly 
intravenous bolus injections of cyclophospha- 
mide (at a dose of 0.5 g/m* of body surface) was 
begun. A few hours after the initial dose of 
cyclophosphamide, the patient complained of 
blurred distance vision. Visual acuity was R.E.: 
20/100 and L.E.: 20/40, but each eye could be 
corrected during a cycloplegic refraction to 20/ 
15 with —2.0-diopter and —1.5-diopter lenses 
for the right and left eyes, respectively. The 
remaining results of the ophthalmic examina- 
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tion were normal, and 24 hours later the pa- 
tient’s uncorrected visual acuity had returned 
to 20/15 for each eye. Blurred distance vision 
with a shift in refractive error to myopia oc- 
curred with subsequent administrations of cy- 
clophosphamide; the dose of corticosteroid 
during this period remained stable. The thick- 
ness of the crystalline lens as measured by 
ultrasonography was significantly greater dur- 
ing times of transient myopia (3.53 + 0.049 
mm) than during the interval between doses of 
cyclophosphamide (3.37 + 0.060 mm; P = 
.003).—George B. Bartley 


*Universidad de Alcala de Henares, Madrid, Spain. 


Koagulationsindikation bei der diabetischen 
Makulopathie (Photocoagulation in diabetic 
maculopathy). Pauleikhoff, D.*, Vatteroth, C., 
Heinrichs, T., and Wessing, A.: Klin. Monatsbl. 
Augenheilkd. 199:409, 1991. 


Macular changes of 333 eyes of 266 diabetic 
patients were analyzed regarding number of 
microaneurysms, area of intraretinal lipids and 
hemorrhages and the amount of leakage and 
capillary occlusion in fluorescein angiography. 
The changes were observed in a central and 
peripheral area centered around the fovea. The 
distribution of the changes observed was corre- 
lated with the visual acuity of the patients. 
Only the number of peripheral microaneurysms 
and the presence of foveal intraretinal edema 
correlated with a reduction in visual acuity. 
These parameters are therefore clinical indica- 
tors for the severity of diabetic maculopathy. 
Regarding the visual acuity after a minimal 
follow up of six months the presence of foveal 
intraretinal edema was the most important fac- 
tor with a high risk of short term visual loss. 
The presence of foveal-macular edema might 
therefore be the most important indicator for 
macular photocoagulation treatment.—Au- 
thors’ abstract 


*Universitats-Augenklinik Essen, HufelandstraBe 
55, D-4300 Essen, Germany. 


Extraction extracapsulaire du cristallin et im- 
plantation dans le sac capsulaire au cours de 
la vitrectomie chez le diabétique (Extracap- 
sular cataract extraction and intraocular lens 
implantation in the capsular bag during dia- 
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betic pars plana vitrectomy). Pagot, V.*, 
Gazagne, C., Galiana, A., Giraud, M. A., Male- 
caze, F., and Mathis, A.: J. Fr. Ophtalmol. 
14:523, 1991. 


The authors treated 18 eyes of 16 patients 
with proliferative diabetic retinopathy with a 
single-session procedure of extracapsular cata- 
ract extraction, pars plana vitrectomy, and im- 
plantation into the capsular bag of an intraocu- 
lar lens with an optic size of 7 mm. Sodium 
hyaluronate was used to maintain the anterior 
chamber depth and to enhance mydriasis dur- 
ing vitrectomy. Vision improved in 17 eyes and 
worsened in one eye; final visual acuities after 
follow-up of three to 21 months were 0.1 (20/ 
200) or better in 13 eyes and 0.5 (20/40) or 
better in four eyes. Complications included 
intraoperative peripheral retinal breaks or 
holes in five patients; recurrent vitreous hemor- 
rhage, iris neovascularization, and hypotony in 
one patient; and postoperative iritis in four 
patients. One patient developed pupillary 
block, which was treated with laser iridoto- 
my.—George B. Bartley 


*Service d’Ophtalmologie, CHU Rangueil, 31054 
Toulouse Cedex, France. 


Real-time sonography in ocular trauma. 
Kwong, J. S., Munk, P. L.*, Lin, D. T. C., Vellet, 
A. D., Levin, M., and Buckley, A. R.: A.J.R. 
158:179, 1992. 


The authors reviewed the records of 71 pa- 
tients who had been referred for B-scan ultra- 
sonography after ocular trauma. In 24 patients, 
the sonographic study had been performed 
postoperatively. A closed-eyelid technique was 
used after an ophthalmologist had concluded 
that an open globe injury was not present. 
Hemorrhage was most common sonographic 
finding. Fifty-one patients had evidence of 
blood in the vitreous, and 19 of these patients 
had an accompanying anterior chamber hemor- 
rhage. Retinal detachments were identified in 
22 patients, vitreous detachments were diag- 
nosed in eight patients, and choroidal detach- 
ments were found in seven patients. Twelve 
patients had a dislocated lens, and an intraocu- 
lar foreign body was found in five patients. In 
ten patients, abnormalities were detected so- 
nographically that were not apparent during 
clinical examination; these included six retinal 
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detachments, three choroidal detachments, 
and one dislocated lens. There were no sonog- 
raphic false-positive findings. Although the au- 
thors state they were “unable to estimate the 
sensitivity and specificity of this technique in 
the evaluation of posttraumatic ocular abnor- 
malities” because of inadequate clinical and 
surgical correlation in many of the patients 
reviewed, they emphasized the usefulness of 
adjunctive sonography in selected patients.— 
George B. Bartley 


*Department of Diagnostic Radiology and Nuclear 
Medicine, University Hospital and University of 
Western Ontario, 339 Windermere Rd., London, On- 
tario, N6A 5A5, Canada. 


The value of plain radiography in suspected 
intraocular foreign body. Bray, L. C.*, and 
Griffiths, P. G.: Eye 5:751, 1991. 


During the five-year period from 1986 
through 1990, 1,137 patients with a history of 
exposure to high-velocity particles underwent 
plain orbital radiography in an ophthalmic 
emergency department. Radiographic views in- 
cluded a lateral view and a modified occipito- 
mental view (with the chin elevated 35 de- 
grees). From a review of 1,019 available patient 
records, the authors identified no instances in 
which an intraocular foreign body was detected 
radiographically without concomitant clinical 
evidence of ocular penetration. They concluded 
that ‘‘most of the X-rays were performed need- 
lessly and that radiological investigation could 
be restricted to those patients with clinical 
evidence of penetrating ocular and orbital trau- 
ma and patients with subconjunctival haemor- 
rhage.’’—George B. Bartley 


*Dept. of Ophthalmology, Newcastle General Hospi- 
tal, Westgate Rd., Newcastle-upon-Tyne, England. 


Information processing in the primate visual 
system. An integrated systems perspective. 
Van Essen, D. C.*, Anderson, C. H., and Felle- 
man, D. J.: Science 255:419, 1992. 


The authors studied the visual system of 
rhesus macaque monkeys by a combined neuro- 
biologic and systems-engineering approach. 
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Anatomically and physiologically, a hierarchy 
of ten levels of cortical visual processing and 
several stages of subcortical visual processing 
include 32 cortical visual areas that are inter- 
connected by 305 pathways. Evidence suggests 
that there is considerable “cross talk” that 
allows either of the two major processing 
streams (parvocellular and magnocellular) to 
coordinate a wide range of functions, such as 
the perception of depth, speed, and direction. 
The authors favored a task-oriented informa- 
tion processing strategy for the visual system, 
rather than an interpretation of “cortical func- 
tion as a one-to-one mapping between individ- 
ual visual areas or streams and the perceptions 
of color, form, or motion,” and postulated that 
the brain may be able “to reorganize its compu- 
tational structure adaptively, on a rapid (~100 
ms) time scale, for optimal utilization of the 
incoming data and of the available neural 
resources.’’—George B. Bartley 


*Biology Division, California Institute of Technolo- 
gy, Pasadena, CA 91125. 


Long-term effect of retrobulbar hematomas 
on the vision of cynomolgus monkeys. Young, 
V.L.*, Gumucio, C. A., Lund, H., McMahon, R., 
Ueda, K., and Pidgeon, L.: Plast. Reconstr. 
Surg. 89:70, 1992. 


Blindness after blepharoplasty is an uncom- 
mon but devastating complication generally 
attributed to orbital hemorrhage that compro- 
mises blood flow to the retina or optic nerve. 
The authors simulated retrobulbar hematomas 
by injecting blood into the orbits of anesthe- 
tized monkeys. Retinal ischemia was judged by 
examination of the retinal arterioles and by 
comparison of intraocular pressure to systolic 
blood pressure. Intraocular pressure was then 
reduced by anterior chamber paracentesis after 
various intervals of decreased perfusion. Visual 
function during and after periods of retinal 
ischemia was estimated by flashed visual- 
evoked potentials, which returned to normal 
even with periods of retinal ischemia of up to 
120 minutes. The authors concluded that blind- 
ness after blepharoplasty is not caused by ret- 
robulbar hemorrhage alone and that additional 
predisposing factors (most likely, undetected 
vascular ocular disease) are involved. In an 
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accompanying discussion of the article, E. G. 
Buckley outlined several methodologic weak- 
nesses of the study, advised that the results be 
carefully interpreted, and suggested that thor- 
ough preoperative ophthalmic examinations 
would be helpful in identifying patients who 
are at high risk for developing complications 
after blepharoplasty.—George B. Bartley 


*Division of Plastic Surgery, Washington University 
School of Medicine, Suite 17424, East Pavilion, One 
Barnes Hospital Plaza, St. Louis, MO 63110. 


Symptomatic retrochiasmal lesions in multi- 
ple sclerosis. Clinical features, visual evoked 
potentials, and magnetic resonance imaging. 
Plant, G. T.*, Kermode, A. G., Turano, G., 
Moseley, |. F., Miller, D. H., MacManus, D. G., 
Halliday, A. M., and McDonald, W. I.: Neurology 
42:68, 1992. 


Both magnetic resonance imaging and autop- 
sy studies have demonstrated frequent involve- 
ment of the postchiasmal visual pathways, es- 
pecially the optic radiations, in patients with 
multiple sclerosis; yet resultant homonymous 
visual field defects are uncommon. The authors 
studied 18 patients with multiple sclerosis who 
had visual symptoms at initial examination and 
who were found to have homonymous field 
defects. Corresponding lesions were identified 
in 17 patients by magnetic resonance imaging, 
computed tomography, or both; the lesions 
were unusually large and were located in the 
posterior optic radiations (eight patients), the 
optic tract and lateral geniculate nucleus (six 
patients), or the posterior limb of the internal 
capsule (three patients). Vision recovered com- 
pletely (and usually rapidly) in 14 patients and 
showed no improvement in only two persons. 
Hemifield visual-evoked potentials were acute- 
ly asymmetric in five of 13 patients and thus 
were considered to have a low sensitivity for 
the detection of postchiasmal as compared with 
prechiasmal abnormalities. The authors be- 
lieved that anatomic factors explained the low 
incidence of symptomatic retrochiasmal lesions 
in multiple sclerosis, rather than variable ex- 
pressions of the disease process.—George B. 
Bartley 


*National Hospital for Neurology and Neurosurgery, 
Queen Square, London WC1N 3BG, England. 


Frequent involvement of the optic radiation in 
patients with acute isolated optic neuritis. 
Hornabrook, R. S. L., Miller, D. H., Newton, M. 
R., MacManus, D. G., du Boulay, G. H., Halli- 
day, A. M., and McDonald, W. I.*: Neurology 
42:77, 1992. 


Of patients who have isolated optic neuritis 
at initial examination, 45% to 65% already 
have multiple cerebral white-matter lesions on 
magnetic resonance imaging. Because some of 
these areas of demyelination that produce no 
clinical signs or symptoms involve the optic 
radiations, the authors attempted to determine 
if such lesions affect the visual-evoked poten- 
tial. Twenty of 28 (71%) patients with clinically 
isolated optic neuritis had lesions apparent by 
magnetic resonance imaging in regions through 
which the optic radiations pass. The most com- 
mon site was around the trigones, and no le- 
sions were identified in the primary visual cor- 
tex. There was no relationship between the 
latency of the visual-evoked potential and the 
presence of asymptomatic posterior visual 
pathway lesions.—George B. Bartley 


*National Hospital for Neurology and Neurosurgery, 
Queen Square, London WCIN 3BG, England. 


Temporal influences on relapses of multiple 
sclerosis. O'Reilly, M. A. R., and O’Reilly, P. M. 
R.*: Eur. Neurol. 31:391, 1991. 


A 5-year retrospective study (January 1981- 
December 1985) of 87 patients with a known 
diagnosis of multiple sclerosis who were admit- 
ted to the University College Hospital, Galway, 
Ireland, was carried out. The duration of dis- 
ease relapse was correlated with the following 
meteorological factors prevailing about the pe- 
riod of relapse: (a) temperature—mean daily, 
absolute maximum, absolute minimum; (b) 
rainfall; (c) relative humidity, and (d) sunshine 
and global radiation. Highly significant posi- 
tive correlations were found between relapse 
duration and temperature variables, total num- 
ber of sunshine hours and global radiation. 
Negative correlations were found between re- 
lapse duration and both rainfall and relative 
humidity. Relapses were of longer duration in 
the middle months of the year.—Authors’ ab- 
stract 


*Dept. of Anatomy, University College, Galway, Ire- 
land. 
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Trabeculodialysis for inflammatory glauco- 
ma. A review of 25 cases. Williams, R. D.*, 
Hoskins, H. D., and Shaffer, R. N.: Ophthalmic 
Surg. 23:36, 1992. 


The authors reviewed the results of 100- 
degree trabeculodialysis to treat uncontrolled 
secondary glaucoma in 25 eyes of 22 patients 
with chronic anterior uveitis. The most com- 
mon associated systemic disorder was Still’s 
disease (ten patients; 12 eyes). Previous surgi- 
cal procedures for glaucoma included trabecu- 
lectomy (four eyes), trabeculotomy (three eyes), 
and thermal sclerostomy (one eye). Intraocular 
pressure postoperatively was <21 mm Hg in 14 
of the 25 eyes (56%) during an average follow- 
up period of 52 months (range, 12 to 151 
months). Four of these 14 eyes did not require 
postoperative antiglaucomatous therapy. No 
difference in outcome was found between 
phakic and aphakic eyes. Postoperative surgical 
complications included transient hyphema in 
several eyes and a large hemorrhagic choroidal 
detachment that required treatment in one pa- 
tient. The authors recommended trabecu- 
lodialysis as an initial procedure in young pa- 
tients with glaucoma secondary to anterior 
uveitis.—George B. Bartley 


*The Foundation for Glaucoma Research, 490 Post 
St., Suite 830, San Francisco, CA 94102. 


Sub-Tenon’s infusion of local anesthetic for 
strabismus surgery. Steele, M. A., Lavrich, J. 
B., Nelson, L. B.*, and Koller, H. P.: Ophthal- 
mic Surg. 23:40, 1992. 


To avoid the potential complications of retro- 
bulbar or peribulbar injections to achieve local 
anesthesia for strabismus surgical procedures, 
the authors devised an alternative technique. 
Patients were sedated with intravenously ad- 
ministered fentanyl and either propofol or mi- 
dazolam. Tetracaine was applied to the con- 
junctiva before a limbal or forniceal incision 
was made. A 21-gauge irrigating cannula was 
used to irrigate 0.75 to 1.00 ml of 0.5% tetra- 
caine solution into the sub-Tenon’s space. The 
anesthetic was allowed to diffuse for ten min- 
utes before manipulation of the pertinent extra- 
ocular muscles. Thirteen of 26 patients (50%) 
were graded as having experienced mild or 
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moderate discomfort intraoperatively, but their 
postoperative recollection of pain was minimal, 
presumably because of the retrograde amnesia 
induced by propofol or midazolam. The authors 
expressed a preference for midazolam over pro- 
pofol because several patients became disori- 
ented intraoperatively when sedated with pro- 
pofol.—George B. Bartley 


*Wills Eye Hospital, Ninth and Walnut Sts., Philadel- 
phia, PA 19107. 


Oral ketamine preanesthetic medication in 
children. Gutstein, H. B.*, Johnson, K. L., 
Heard, M. B., and Gregory, G. A.: Anesthesiol- 
ogy 76:28, 1992. 


The authors sought to define a dose of orally 
administered ketamine that would facilitate in- 
duction of anesthesia without causing notable 
side effects. Forty-five children who were to 
undergo peripheral surgical procedures were 
assigned randomly in a prospective, double- 
masked fashion to three separate groups that 
received either 3 mg/kg of body weight, 6 
mg/kg of body weight, or no ketamine mixed in 
0.2 ml/kg of body weight of cola-flavored soft 
drink. The patients ranged in age from 1 to 7 
years and their condition was classified as ei- 
ther Class I (healthy) or Class II (mild systemic 
disease with no functional limitation) accord- 
ing to the American Society of Anesthesiolo- 
gists Physical Status Classification. The chil- 
drens acceptance of oral ketamine as a 
premedicant, reaction to separation from par- 
ents, emotional state, and emergence phenom- 
ena were evaluated. The authors detected no 
episodes of respiratory depression, tachycar- 
dia, or arterial hemoglobin desaturation before, 
during, or after surgical procedures, and nei- 
ther dose of ketamine increased the incidence 
of laryngospasm, prolonged the recovery time, 
or caused emergence phenomena. The authors 
concluded that 6 mg/kg of body weight provid- 
ed uniform, predictable sedation within 20 to 
25 minutes and allowed calm separation from 
parents and good induction conditions.— 
George B. Bartley 


“Section of Pediatric Anesthesiology, C. S. Mott 
Children’s Hospital, C-4139, Box 0800, Ann Arbor, 
MI 48109. 
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Headaches in children younger than 7 years 
of age. Chu, M. L., and Shinnar, S.*: Arch. 
Neurol. 49:79, 1992. 


The authors reviewed the records of 104 chil- 
dren who had headaches that began before the 
age of 7 years and who were examined by a 
neurologist before the age of 10 years. The 
headaches could be classified in 95 patients 
(91%). Migraine headaches were the most fre- 
quent type (78 patients; 75%), and common 
migraines were the predominant subtype (72 
patients). Among all patients with migraines, 
photophobia was described in 21 patients, sco- 
tomas were described by nine patients, and eye 
pain or redness was noted in eight patients. 
Vomiting and nausea were common associated 
symptoms, and physical fatigue and emotional 
stress were the most frequent trigger factors. 
Headaches after trauma were diagnosed in 12 
patients (12%). Routine laboratory tests, elec- 
troencephalography, computed tomography, 
and magnetic resonance imaging did not identi- 
fy any notable disorders, and no child subse- 
quently developed new neurologic abnormali- 
ties or evidence of an intracranial tumor. The 
authors concluded that neuroimaging studies 
may not be necessary in children with headache 
if results of the neurologic examination are 
normal.—George B. Bartley 


*Division of Pediatric Neurology, VCP-207, Montefi- 
ore Medical Center, 111 E. 210th St., Bronx, NY 
10467. 


Sinusitis in children. Wald, E. R.*: N. Engl. J. 
Med. 326:319, 1992. 


Acute bacterial sinusitis complicates approxi- 
mately 5% to 10% of upper respiratory infec- 
tions and should be suspected if the child’s 
symptoms persist longer than ten days or if a 
fever greater than 39 C or purulent nasal dis- 
charge develops. Sinus transillumination, plain 
radiography, and sinus aspiration may help to 
confirm the presence of infection. The most 
common pathogens in acute (ten to 30 days) 
and subacute (30 to 120 days) sinusitis are 
Streptococcus pneumoniae, Haemophilus influen- 
zae, and Moraxella catarrhalis; in chronic sinusi- 
tis, Staphylococcus aureus and anaerobes are 
more frequently cultured. Most patients with 


uncomplicated sinusitis respond to treatment 
with amoxicillin. Broader-spectrum antibiotics 
(such as amoxicillin-clavulanate, erythromy- 
cin-sulfisoxazole, and cefuroxime axetil) are 
preferred for persistent, recurrent, or compli- 
cated infections. When surgical treatment is 
required, current opinion favors endoscopic en- 
largement of the natural meatus of the maxil- 
lary outflow tract rather than creation of a 
nasoantral window. Ophthalmologists should 
be aware that acute bacterial sinusitis may man- 
ifest as intermittent painless morning eyelid 
swelling, and that subperiosteal orbital ab- 
scesses or intracranial infections may result 
from fulminant sinus colonization.—George B. 
Bartley 


*University of Pittsburgh School of Medicine and 
Children’s Hospital of Pittsburgh, 3705 Fifth Ave., 
Pittsburgh, PA 15213. 


The timing of prophylactic administration of 
antibiotics and the risk of surgical-wound 
infection. Classen, D. C., Evans, R. S., Pestot- 
nik, S. L., Horn, S. D., Menlove, R. L., and 
Burke, J. P.*: N. Engl. J. Med. 326:281, 1992. 


Surgical antimicrobial prophylaxis accounts 
for as many as one half of all antibiotics pre- 
scribed in hospitals. To determine how the 
timing of antibiotic administration affects the 
risk of surgical-wound infection, the authors 
studied 2,847 patients undergoing elective 
clean or “clean-contaminated’” procedures at a 
large community hospital. Of the 1,708 patients 
who were treated with antibiotics preoperative- 
ly (defined as during the two hours before the 
incision), ten (0.6%) developed surgical-wound 
infections. Among the 282 patients who were 
treated with antibiotics perioperatively (during 
the three hours after the incision), four (1.4%) 
had such infections. Of the 488 patients who 
were treated with antibiotics postoperatively 
(more than three hours but less than 24 hours 
after the incision), 16 (3.3%) developed wound 
infections (P < .0001; relative risk, 5.8; 95% 
confidence interval, 2.6 to 12.3). Of the 369 
patients who were treated with antibiotics ear- 
ly (two to 24 hours before the incision), 14 
(3.8%) had surgical-wound infections (P < 
.0001; relative risk, 6.7; 95% confidence inter- 
val, 2.9 to 14.7). The authors concluded that the 
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administration of antibiotics during the two- 
hour interval before surgical procedures most 
effectively reduces the risk of wound infec- 
tion.—George B. Bartley 


*Dept. of Clinical Epidemiology, LDS Hospital, 
Eighth Ave. and C St., Salt Lake City, UT 84143. 


Treatment of Acanthamoeba keratitis with 
polyhexamethylene biguanide. Larkin, D. F. 
P.*, Kilvington, S., and Dart, J. K. G.: Ophthal- 
mology 99:185, 1992. 


Polyhexamethylene biguanide (PHMB) is a 
polymeric biguanide disinfectant that has not 
previously been used in the treatment of infec- 
tion. Six patients with confirmed Acanthamoeba 
keratitis were treated with PHMB 0.02%. All 
patients had uncontrolled keratitis refractory 
to therapy with multiple conventional anti- 
amebic agents. The rationale for use and the 
dose of PHMB was determined by in vitro 
sensitivity testing of the Acanthamoeba corneal 
isolates to the drugs available for use. Tropho- 
zoite forms were sensitive to most agents. Only 
PHMB was cysticidal at low concentrations in 
all cases. Sensitivity to the other drugs, includ- 
ing propamidine, showed wide variation. In 5 
of 6 cases, complete resolution of inflammation 
followed the introduction of PHMB. Toxicity to 
the ocular surface was not evident with PHMB, 
unlike propamidine or neomycin. The reasons 
for the treatment failure in one case, despite 
cyst sensitivity to both PHMB and propami- 
dine, are not clear. PHMB is a promising new 
treatment for this infection.—Authors’ abstract 


*Moorfields Eye Hospital, City Road, London EC1V 
2PD, England. 


The portrayal of the physician in non-medical 
literature—the physician and his fee. Posen, 
S.*: J. R. Soc. Med. 85:5, 1992. 


The author in this enjoyable essay (in which 
“no attempt has been made to perform statisti- 


cal analyses’’) reviewed numerous excerpts 
from literature, dating from the fifth century 
B.C. to the present, that comment on remunera- 
tion for medical services. Most physicians have 
been portrayed unkindly, despite their occa- 
sional ability to heal (“We are angels when we 
come to cure, devils when we ask for payment” 
[W. Scott, The Abbot, 1893]). The author noted 
the paradox that “it is evidently considered 
inappropriate [to provide payment] for the phy- 
sician who is perceived to function as a hybrid 
between a Good Samaritan and a Faustian seek- 
er of knowledge,” yet few patients wish to be 
treated by a doctor whose practice has not 
received the imprimatur of financial success. 
One of medicine’s contemporary responses has 
been to employ a multitude of intermediaries 
who function to separate the patient’s “hand- 
shake” from his ‘’gold.’’—George B. Bartley 


“North Shore Medical Centre, 66 Pacific Hwy., St. 
Leonards 2065, Australia. 


Mozart’s death. Treves, R.*: Ann. Rheum. Dis. 
50:963, 1991. 


The 200th anniversary of the death of Wolf- 
gang Amadeus Mozart was commemorated 
in 1991. Many theories and disorders have been 
proposed, including intentional poisoning, 
acute miliary fever, Schénlein-Henoch syn- 
drome, chronic renal disease, cerebral hemor- 
rhage, Still’s disease, Behcet’s disease, Good- 
pasture’s syndrome, Wegener’s granulomatosis, 
Bouillaud’s disease, craniofacial dysmorphism, 
and Graves’ disease, to explain his demise at 
the age of 35 years after a 15-day acute illness. 
The author concluded that Mozart's recurring 
respiratory tract infections and articular disor- 
ders and the preagonal appearance of cutane- 
ous rash, extremity edema, fever, and delirium 
(or meningitis) favor “inflammatory rheuma- 
tism” as the most likely cause for the compos- 
er's death.—George B. Bartley 


*Clinique de Rhumatologie, Hôpital Universitaire 
Dupuytren, 2 Ave. Alexis-Carrel, 87042 Limoges 
Cedex, France. 


Correction 
In the article, “Bone marrow transplant retinopathy,” by P. F. Lopez, P. Sternberg, Jr., 
C. K. Dabbs, W. R. Vogler, I. Crocker, and N. S. Kalin (Am. J. Ophthalmol. 112:635, 
December 1991), Figure 4 on page 644 is rotated incorrectly. The line labeled “Radiation 
Dose” should be the abscissa; “Log Cell Survival” should be the ordinate. 
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Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 112-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Bausch & Lomb: European Symposium on 
Contact Lenses 


The Bausch & Lomb European Symposium on 
Contact Lenses will be held in Bordeaux, 
France, Oct. 16-19, 1992. For more informa- 
tion, write Deborah Horn, Bausch & Lomb, 
International Division, 42 East Ave., Rochester, 
NY 14604; telephone (716) 338-6000. 


Canadian Implant Association: 18th Annual 
Meeting 


The Canadian Implant Association will hold 
its 18th Annual Meeting June 11-13, 1992, in 
Montreal, Canada. For more information, write 
Marvin Kwitko, M.D., 5591 Cote des Neiges 
Rd., Montreal, Canada H3T 1Y8; telephone 
(514) 735-1133. 


Melbourne University: 4th International 
Cataract Epidemiology Meeting and 6th 
Scheimpflug Club Meeting 


The Department of Ophthalmology of the 
Melbourne University will sponsor the 4th In- 
ternational Cataract Epidemiology Meeting 
and the 6th Scheimpflug Club Meeting March 
6-12, 1993, in Melbourne, Australia. For fur- 
ther information, write the Secretariat, Mel- 
bourne University, Department of Ophthalmol- 
ogy, 32 Gisborne St., East Melbourne, Victoria, 
3002, Australia; fax 61-3-662-3859. 


American Thyroid Association: 66th Annual 
Meeting 


The American Thyroid Association will hold 
its 66th Annual Meeting Sept. 23-26, 1992, in 
Rochester, Minnesota. For additional informa- 
tion, write Barbara Smith, American Thyroid 
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Association, Walter Reed AMC, Washington, 
DC 20307-5001; telephone (202) 882-7717 or 
(202) 576-0747. 


American Thyroid Association: International 
Satellite Symposium—Pathogenesis, 
Medical and Surgical Management of 
Graves’ Ophthalmopathy 


The American Thyroid Association will spon- 
sor an International Satellite Symposium, 
“Pathogenesis, Medical and Surgical Manage- 
ment of Graves’ Ophthalmopathy,”’ Sept. 22 
and 23, 1992, in Rochester, Minnesota. For 
additional information, write Barbara Smith, 
American Thyroid Association, Walter Reed 
AMC, Washington, DC 20307-5001; telephone 
(202) 882-7717 or (202) 576-0747. 


Humana Hospital Audubon: 9th Annual 
Diabetic Retinopathy Seminar 


The Humana Hospital Audubon will hold the 
9th Annual Diabetic Retinopathy Seminar Sept. 
19, 1992, in Louisville, Kentucky. For addition- 
al information, write Norman Radtke, M.D., 
240 Audubon Medical Plaza, Louisville, KY 
40217; telephone (502) 636-2823. 


Pennsylvania Academy of Ophthalmology: 
Annual Scientific Meeting 


The Pennsylvania Academy of Ophthalmolo- 
gy will hold its Annual Scientific Meeting July 
10 and 11, 1992, in Hershey, Pennsylvania. For 
more information, write Brenda Coffin, Penn- 
sylvania Academy of Ophthalmology, 777 E. 
Park Dr., P.O. Box 8820, Harrisburg, PA 17105- 
8820; telephone (717) 558-7750 ext. 469. 


University of Illinois at Chicago: Glaucoma 
Symposium 


The Department of Ophthalmology at the 
University of Illinois at Chicago College of 
Medicine will sponsor a Glaucoma Symposium 
June 10, 1992. For additional information, write 
UIC Conferences & Institutes (M/C 607), Box 
6998, Chicago, IL 60680; telephone (312) 996- 
9225; fax (312) 996-5227. 


University of Washington: 18th Annual 
Resident Alumni Day 


The Department of Ophthalmology at the 
University of Washington will hold its 18th 
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Annual Resident Alumni Day June 6, 1992, in 
Seattle, Washington. For additional informa- 
tion, write Richard P. Mills, M.D., Department 
of Ophthalmology, University of Washington 
(RJ-10), Seattle, WA 98195; telephone (206) 
543-3883; fax (206) 543-4414. 


Baylor Ophthalmology Alumni Association: 
29th Annual Meeting 


The Baylor Ophthalmology Alumni Associa- 
tion will hold its 29th Annual Meeting June 
4-6, 1992, in Houston, Texas. For additional 
information, write Diane Nolte, Cullen Eye 
Institute, 6501 Fannin, NC-200, Houston, TX 
77030; telephone (713) 798-6443. 


Personal 


Masanobu Uyama 


Masanobu Uyama, Professor and Chairman, 
Department of Ophthalmology, Kansai Medical 
School in Osaka, Japan, is the recipient of the 
3rd Michaelson Medal and Prize awarded by 
the Israel Academy of Sciences and the Hadas- 
sah Hebrew University Medical School in Jeru- 
salem once every three years to an individual 
singled out by an International Selection Com- 
mittee for outstanding contributions to oph- 
thalmology. Dr. Uyama will deliver the 
Michaelson Lecture during the 3rd Internation- 
al Symposium on Ocular Circulation and Neo- 
vascularization in Paris May 21-23, 1992. 


Vol. 113, No. 5 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the Instruc- 
tions to Authors published periodically in each 
volume, or write to Editorial assistant, American 
Journal of Ophthalmology, Suite 1415, 435 N. 
Michigan Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters about original 
observations in clinical and basic ophthalmology. 

Authors are advised promptly of receipt of their 
papers. Within 45 days thereafter they are advised 
of acceptance, rejection, or the need for revision. 


Disclosure and Copyright Transfer 


At the time of submission, a signed copy of the 
disclosure statement and copyright transfer pub- 
lished in THE JOURNAL each month must be includ- 
ed with the manuscript. No article or letter will be 
reviewed until this disclosure statement and copy- 
right transfer, signed by each author in the order 
that each name appears on the title page, has been 
received. The transfer must also list the home 
address of each author and the telephone number 
of the corresponding author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If the data were pre- 
sented at a scientific meeting, the place, date of 
presentation, and auspices of the meeting should 
be stated on the title page. 


Mechanical Preparation of the 
Typescript 


The manuscript should be prepared in the style 
used by THE JOURNAL. Use 8% X 11-inch heavy, 
white paper with a 1%-inch margin on all four 
sides. Paragraphs should be indented at least 
one-half inch. Use black, clearly legible type. Use 
letter-quality, not dot matrix, printing. Use block, 
not cursive type. (Use nothing smaller than 12 
pitch or 11 point type.) Everything must be dou- 
ble-spaced. Do not type anything in all capitals. 
Do not use acronyms or abbreviations, except for 
standard measurements. Do not use vertical lines 
or underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a num- 
ber, first author’s name, and an abbreviated title. 

Submit an original and at least two duplicate 
copies of both the typescript and illustrations. 
Xerographic copies of the typescript are preferred 


to carbon copies. The manuscript should be ar- 
ranged in the following order: title page; summa- 
ry; text; references; legends; and tables. Each 
section should begin on a separate sheet. 


Title Page 


The title page is page 1. It should contain the 
title, a brief heading (no more than 60 characters 
and spaces) in the upper right hand corner, and 
each author’s name with the highest academic 
degree. The department and institution where the 
study was performed should be indicated. Spon- 
soring organizations and grant support are ac- 
knowledged on the title page. The name and 
mailing address of the author to whom requests 
for reprints should be directed must be indicated. 


Summary 


Each paper must have a summary that specifical- 
ly condenses the content of the paper in 150 words 
or less. The summary must be written so that the 
message of the paper can be understood indepen- 
dently. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 


The corresponding author is responsible for 
complete and accurate references, including prop- 
er capitalization and accent marks used in for- 
eign-language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic re- 
views are not acceptable. The names of all authors 
must be included; THE JOURNAL does not use the 
term et al. Index Medicus abbreviations are used. 
Personal communications and references to stud- 
ies in progress or not yet accepted for publication 
must be incorporated into the text without refer- 
ence numbers. 


Illustrations 


Graphs, diagrams, and line drawings must be 
prepared by a professional artist using India ink. 
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They must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow indi- 
cating the top, and the first author’s name should 
be included on a label on the back. 

Each illustration must have a legend that de- 
scribes the significance of what is shown. Legends 
should be typed consecutively on a page (separate 
from the illustrations themselves); the legend or 
illustration number should never be incorporated 
into the illustration. Legends should be typed in 
the form used by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the same 
size or larger than the intended reproductions. 
Illustration widths in THE JOURNAL are 3 inches for 
one column and 6% inches for two columns. 

Visual field charts used in THE JOURNAL will be 
supplied to authors without charge upon request. 
Write to the Editorial Assistant. 


Color 


Authors must contribute $500 per page toward 
the cost of color illustrations. Color transparen- 
cies, professional color prints, and a layout indi- 
cating the proposed distribution of the illustra- 
tions together with their legends must be 
submitted with the manuscript. 


Tables 


Each table must be titled and numbered consec- 
utively according to its appearance in the text. 


Tables must be double spaced. Vertical lines 
should not be used. Abbreviations must be used 
only for units of measure. 


Proofs 


A copy of the edited typescript is sent to the 
corresponding author. Corrections must be clearly 
indicated in red ink. Each author query must be 
answered. Alterations can be minimized by care- 
ful initial preparation of the manuscript. Edited 
typescripts must be returned to the Manuscript 
Editor within 48 hours of receipt. Illustration and 
table proofs are mailed several weeks after receipt 
of the edited typescript. 


Reprints 


Reprints must be ordered at the time the type- 
script is returned. A reprint order form will be sent 
to the corresponding author before publication. 


Source Texts 


THE JOURNAL recommends the following publi- 
cations as guides to style, grammar, and spelling: 

CBE Style Manual Committee: Council of Biolo- 
gy Editors Style Manual. A Guide for Authors, 
Editors and Publishers in the Biological Sciences, 
ed. 5. Bethesda, Council of Biology Editors, 1983. 

The Chicago Manual of Style, ed. 13. Chicago, 
University of Chicago Press, 1982. 

Strunk W., Jr., and White, E. B.: The Elements of 
Style, ed. 3. New York, Macmillan Publishing Co., 
1979. 
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Ophthalmic Microsurgery, 
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Some Innovative Choices 


5037 Nucleus Hydrodissector 25g 

[Pearce] ~ 

The flattened tip allows for effective 
distribution of fluid and smooth insertion 
under the anterior capsule. Provides 
separation of the nucleus and cortex from 
the capsule. 


5121 Silicone Tip Anterior /Posterior 
Capsule Polisher 23g 

Silicone with raised top specially formed 
for anterior capsule polishing. Also 
effective for polishing the posterior 
capsule. Silicone extends beyond angle 
for atraumatic insertion and removal. 


5015 Nucleus Hydrolysis Needle 25g 
[Paul Koch] 

Designed with a flattened end portion 
and a special point for smooth insertion 
into the nucleus. The combination of 
hydrolysis, hydrodelineation and 
hydrodissection provided by this 
instrument simplifies phaco-- 
emulsitication procedures. 


02 Irrigating Cystotome 27g (Formed) 


[Blumenthal] 

Specially formed with front-to-back 
cutting edge. Sharp point to penetrate 
capsule and control of capsular flap in 
continuous circular capsulorhexis (CCC). 


1108 EDGEAHEAD™ Microsurgical 
Phaco Slit Knife 
Thin profile, super sharp edges and 
silicone coating provide smoother 


penetration with less tissue distortion. 
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and 3.2mm widths. 
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ready-to-use products for the 
ophthalmic procedures you perform 
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image. 
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All Pupil 


We have combined new 
technology and years of 
experience to bring you a 
remarkable new indirect 
ophthalmoscope, the All 
Pupil. A radical departure 
from traditional design, the 
All Pupil performs anywhere, 
any pupil, every time! The 
lightest Keeler indirect ever, 
the All Pupil is comfortable 
and convenient. A single 
action lever lets you view the 
retina clearly and easily 
through any pupil down to 
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GONORRHOEAE 








Y Active against N gonorrho- 
eae, the principal cause of 
acute purulent conjunctivitis*” 

Y Active against a wide 
range of gram-positive 
and gram-negative cocci 
and bacilli? =< 

Y Allergic reactions or irri- 
tation are rarely reported™ 

YV Available in both ointment 
and suspension 

Y Extensive clinical 
experience 

*Although a useful guide, in vitro data do 
not necessarily correlate with clinical 
results. 

‘Tetracycline is not the drug of choice for 
any type of staphylococcal infection. 

‘Tetracycline is not the drug of choice for 
streptococcal infections. 

‘This product is contraindicated in persons 
who have shown hypersensitivity to any 
of the tetracyclines. 


Please see next page for references and 
full Prescribing Information. 
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l. Bialasiewicz AA, John GJ. Epidemiology of chlamydial eye diseases in a mixed rural/urban population of West 


Germany. Ophthalmology. 1986,93:757-762 
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tion in single-dose ampoules or single-use tubes of an ophthalmic ointment containing 0.5 percent erythromycin or 


| percent tetracycline as “effective and acceptable regmens for prophylaxis of gonococcal ophthalmia neonatorum”! 





(For infants born to mothers with clinically apparent gonorrhea, intravenous or intramuscular injections of aqueous S h inti C d 
crystalline penicillin G should be given: a single dose of 50.000 units for term infants or 20,000 units for infants of low u scription orrespon ent 
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Staphylococcus aureus Escherichia coli 
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Committee on Infectious Diseases of the American Academy of Pediatrics recommend | percent silver nitrate solu- 


tion in single-dose ampoules or single-use tubes of an ophthalmic ointment containing 0.5 percent erythromycin or PLEASE MAIL TODAY! 


l percent tetracycline as “effective and acceptable regimens for prophylaxis of gonococcal ophthalmia neonato- 
rum‘! (For infants born to mothers with clinically apparent gonorrhea, intravenous or intramuscular injections of i ee 
2 ah crystalline peniallin G should be given: a single dose of 50,000 units for term infants or 20,000 units for Address Changes Take Six Ww ks 
infants of low birth weight. Topical prophylaxis alone is inadequate for these infants. ' ) 

The following organisms have demonstrated susceptibility to ACHROM YCIN: 











Staphylococcus aureus Eschenchia coli 
Streptococci including Neisseria species 
Streptococcus pneumoniae Chlamydia trachomatis 


When treating trachoma, a concomitant oral tetracycline is helpful. f ° 

Other organisms, not known to cause superficial eye infections, but with demonstrated susceptibility to rom. (or attach label here) 
ACHROMYCIN, have been omitted from the above list. 

ACHROMYCIN does not provide adequate coverage against: 





Haemophilus influenzae Pseudomonas aeruginosa 

Klebsiella’ Enterobacter species Serratia marcescens 
CONTRAINDICATIONS: This product :s contraindicated in persons who have shown hypersensitmity to any of the Name 
tetracyclines. 


: The use of antibiotics occasionally may result in overgrowth of nonsusceptible organisms. Con- 
= E of the patient is essential. If new infections appear during therapy, appropriate measures should 
taken. 
ADVERSE REACTIONS: Dermatitis and allied symptomatology have been reported. SO ooo 
If adverse reaction or idiosyncrasy occurs, discontinue medication and institute appropriate therapy. 
DOSAGE AND ADMINISTRATION: For most susceptible bacterial infections shake well, then gently squeeze the 
astic dropper bottle to instill 2 drops in the affected eye, or if necessary, in both eyes, 2 or 4 times daily, or more 
equently, depending upon the severity of the infection. Very severe infections may require days of treatment, 
whereas other cases may be cured by instillation with much less frequency for 48 hours. City/State/Zip 
In acute and chronic trachoma, instill 2 drops in each eye 2 to 4 times daily. This treatment should be continued for 
I to 2 months, a that certain individual or complicated cases may require a longer duration. A concomitant oral 
tetracycline ts helpful. 
For unit dose administration and convenience, the DISPENSER may be used. Immediately prior to use, simulta- t « 
neously roll, invert and squeeze DISPENSER between thumb and fingers. Repeat several times to mix contents O: 
well. Use aseptic technique to cut the up of the DISPENSER, thereby maintaining sterility. Discard first two drops 
before instilling drops in eye(s). Instill two drops in eye(s), then discard DISPENSER. 
HOW : ACHROM YCIN is supplied as follows: 
NDC 0005-3505-18—4 mL plastic dropper type bottle 
Store at Controlled Room Temperature 15°-30° C (59°-86° F). Street___ 
Reference: 1. American Academy of Pediatrics: Prophylaxis and Treatment of Neonatal Gonococcal Infections, 
Pediatrics, 65:1047, 1980. 
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CANADIAN IMPLANT ASSOCIATION 
EIGHTEENTH ANNUAL MEETING 
DELTA HOTEL, MONTREAL 
June 11, 12, 13, 1992 


Application of new technlogy in clinical practice 
Cataract and Implant Surgery — Nucleus Hydrodiliniation 
Nucleus hydrosonics — Corneal topography for astigmatism 
International Reports on Excimer Laser 
Small Incision foldable and surface modified lens implant innovations 
and surgical technique 


INVITED SPEAKERS 

Dr. Donald Sanders, Chicago 
Dr. Michel Martinsky, Paris 

Dr. P.E. Gallenga, Chieti 

Dr. Ronald Jans, Calgary 

Dr. Thomas Fejer, Toronto 

Dr. Lewis Dan, Miami 

Dr. Steve Arshinoff, Toronto 
Dr. Jean Pierre Chartrand, Montreal 
Dr. Marvin Kwitko, Montreal 
Dr. Marc Mullie, Montreal 

Dr. Joseph Weinstock, Toronto 


Dr. Azis Anis, Lincoln 

Dr. J.P. Boissin, Paris 

Dr. Charles Bechert, Ft. Lauderdale 
Dr. Jerry Zelman, Miami 

Dr. Richard Rashid, Chareston 
Dr. Rene Dagenais, Montreal 

Dr. lan Hunter, Montreal 

Dr. Jacques Grégoire, Sherbrooke 
Dr. Jean Paul Demers, Montreal 
Dr. Don Boyaner, Montréal 

Dr. Sam Fanous, Montreal 


SPECIAL PROGRAMS 


Surgical course on nucleur hydrosonics 

No stich phaco course / wet lab. 

Corneal topography for astigmatism 

Surgical method on mitomycin with trabeculectomy 
Update on a mechanical functioning eyeball 
Symposium on small and foldable lens implants 





$200.00 
$250.00 
$150.00 
$100.00 

$50.00 


Ophthalmologists 

After June 1, 1992 

Senior Ophthalmologists (over 65 yrs.) 
Opticians, Optometrists 

O.R. Nurses / Technicians / Orthoptists 
Residents (With letter from Chief of Service) $50.00 
Excimer Laser course / lab $450.00 
Nucleus hydrosonic course / Wet lab (Dr. Azis Anis) $100.00 
No stitch Phaco/Small Implant course / Wet Lab $250.00 
Trabeculectomy with mitomycin course / Wet Lab. $100.00 


= m RO ee ee eee ee ee es 
eee ees es es es es es ts 


Assume confirmation with your cancelled cheque. 
Official recept issued at meeting. Category 1 credits pending. 


SYMPOSIUM REGISTRATION FORM 


Return this form with cheque payable to the “Canadian Implant Association" to: 


Dr. Marvin L. Kwitko, Program Chairman 
5591 Côte des Neiges Road, Suite #1 
Montreal, Canada H3T 1Y8 
Tel.: (514) 735-1133 — Fax: (514) 731-0651 


Name Specialty 
Address City 


State Zip or Postal Code 





MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 


date for all other foreign subscribers. 


We stock a limited number of copies back to 1989. 


Domestic 


Single copies 


US $15.00 


Canada & Other Foreign 
US $20.00 


Prepayment required in each case (U.S. Funds drawn on U.S. bank) 


American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 
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PRODUCTS AND SERVICES 





New products and services considered by the editors to be of interest to our readers are described on the basis of information supplied by 
the companies cited. Publication of these notices does not imply endorsement or warranty by The Ophthalmic Publishing Company, 
publishers of The American Journal of Ophthalmology, for these products and services. 


» Diagnostic Instruments 


Interzeag, Inc. 

100 Otis St. 

Northboro, MA 01532 

Tel: (800) 627-OCTO (National) 
(508) 393-5726 (Massachusetts) 

Fax: (508) 393-3601 





Interzeag, Inc., has exclusive rights to distribute 
the new Heidelberg Retina Tomograph. The Retina 
Tomograph provides laser-scanned, three-dimen- 
sional images to quantify the excavation of the optic 
nerve head and macular areas. The instrument pro- 
vides a zero-base reference point and a stored inter- 
active contour line that assures 35-um accuracy, and 
provides for follow-up change analysis routines, 
with stereometric and volume comparisons. The sys- 
tem is designed for patient comfort and is fast and 
simple to operate. 


Storz Ophthalmics, Inc. 

3365 Tree Court Industrial Blvd. 

St. Louis, MO 63122-6694 

Tel: (800) 325-9500 (National) 
(314) 225-5051 (Missouri) 

Fax: (314) 861-1960 





The Compuscan LT Biometric Ultrasound System 
from Storz Ophthalmics, Inc., offers advanced A- 
scan ultrasound technology in a contemporary lap- 
top design. The system is compact and portable with 
a large, easy-to-read, adjustable display, a built-in 
printer, and internal probe storage for easy transport 
and probe protection. The system offers personaliza- 
tion for up to six physicians. Factors such as preferred 
formulas, measurement mode, lens constants, dis- 
play layout, and even on-screen language can be 
pre-programmed for each user. With a simple push of 
a button these factors are automatically changed to 
the appropriate physician requirements. 

The Compuscan LT was also designed for easy use. 
Up to 16 readings per eye can be taken along with the 
associated waveforms. Upon review, measurements 
can be deleted manually or automatically. Both eyes 
are displayed in the intraocular lens calculation 
screen for easy comparison. On-line help is also 
available. 
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ARTIFICIAL EYE 
AY COY OM 





° o Truly Stable ° 
° Becomes a Living Part of the Orbit ù 


The Achievment... The Material... The Structure... 

sets a new standard for both - porous hydroxyapatite - is the mimics the unique 

motility and stability in ocular same material as the mineral microarchitecture of human 
implants. No other implant even portion of human bone. Its well cancellous bone. Each pore 
comes close. Your patients will proven biocompatibility prevents interconnects with every other 

de impressed by the subtle, pseudocapsule formation and pore. This unique structure is what 
natural darting movements now allows an unprecedented degree make the HYDROXYAPATITE 
possible for their artificial eye. of fibro-vascular ingrowth into OCULAR IMPLANT" the most 
You will be impressed by the the implant. Once invested with stable, truly integrated ocular 
long term performance of the the body's own living tissue, the implant ever designed. 

only implant design that resists HYDROXYAPATITE OCULAR 

the problem of extrusion and IMPLANT™ becomes a truly 

migration common to all other integrated implant. 


implant designs. 


For More Information Call TOLL FREE or Contact: 


Integrated Orbital Implants, Inc. 
12526 High Bluff Drive, Suite 300, San Diego, CA 92130 / 1-800-424-6537 or (619) 792-3565 / FAX (619) 259-6277 
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Welch Allyn, Inc. 

Medical Division 

P.O. Box 220 

Skaneateles Falls, NY 13153-0220 

Tel: (800) 535-6663 (National) 
(315) 685-4560 (New York) 


Welch Allyn, Inc., has introduced the Strabismo- 
Scope Unidirectional Occluder, an instrument which 
enhances the cover test procedure for diagnosing 
strabismus. The StrabismoScope is composed of a 
semisilvered mirror and a 3.5-V halogen lamp 
mounted inside a durable plastic housing. The mir- 
ror, when illuminated, reflects most of the incident 
light and transmits the remainder. This action allows 
the examiner to see into the patient’s covered eye, but 
the patient is unable to see out. As a result, the 
examiner is able to perform the cover test in less time 
than with traditional testing methods. The mirror 
also allows the examiner to diagnose dissociated 
vertical deviation with greater accuracy than ever 
before. The StrabismoScope easily attaches to all 
Welch Allyn 3.5-V power sources and has rugged 
housings to withstand drops and falls. 





> Surgical Instruments 


Katena Products, Inc. 
4 Stewart Court 
Denville, NJ 07834 
Tel: (201) 989-1600 
Fax: (201) 989-8175 





Katena Products has introduced the Econo Dia- 
mond Knife, which features a gem-quality blade, 
laser-cut to maximize yield from a diamond crystal. 
The knife is mounted in a simple anodized aluminum 
handle with a positive lock button to prevent acci- 
dental extension, an important factor in protecting 
and preserving the life of the diamond blade. Econo 
diamond knives are available in four different mod- 
els, including 30- and 45-degree cutting edge, trifa- 
cet, and a 1-mm wide spear for stab incisions, at 
prices from $398 to $485. 





Carl Zeiss, Inc. 

Medical Products Division 

One Zeiss Drive 

Thornwood, NY 10594 

Tel: (800) 442-4020 (National) 
(914) 681-7787 (New York) 


The OPMI MDI surgical microscope with the $22 
floor stand is a compact, precise and advanced sytem 
for ophthalmic surgery. The MDI microscope fea- 
tures the Zeiss T multilayer optical coating, which 
provides a bright, accurate image and detailed color 
fidelity. The microscope can be converted from one 
variant to another and combined with a variety of 
accessories and suspension sytems, including the 
S22 floor stand. The microscope features a built-in, 
fiberoptic illumination system that delivers white 
light from two angles. Direct, vertical illumination 
produces red reflex and clear visualization of the 
lens. Coaxial (6 degree) illumination increases con- 
trast in the field of view, which enhances depth 
perception. Vertical and coaxial illumination can be 
used simultaneously. 

The $22 floor stand is uniquely suited for ophthal- 
mic surgery. The stand features a motorized height 
adjustment of the column, which is controlled by a 
foot panel and allows fast positioning of the OPMI 
MDI microscope. The base’s three-wing design pro- 
vides stability and saves space. Inner and outer 
carrier arms offer optimum maneuverability. 
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his new vacuum 
T trephine features a 
360° suction chamber 
livided into 16 separate 
sompartments to reduce 
orneal distortion and 


ybtain a more uniform cut 


hrough the recipient cornea. 


Detailed brochure on request 





To minimize surgically 
induced astigmatism, the 
16 radial divisions may 
be inked with a sterile 
marking pen to impress a 
symmetrical pattern on 
the cornea for suture 
placement. The trephine 
blade is provided with 
very fine cross hairs for 
accurate alignment with 
the visual axis of the 
recipient. Blade depth 
may be advanced in 
0.25mm increments for 
lamellar or penetrating 
keratoplasty. A full 
range of sizes 
is available, 
completely 
assembled, 
sterile, 

and ready | 


for use. 


ETE 
Bs 


atenaProductsinc. © 


4 Stewart Court Yi 3 
Denville, NJ 07834 USA 


@ 201-989-1600 
"AX 201-989-8175 

















for the donor cornea 





T he first completely 
self - contained, 


sterile, disposable, Donor 
Button Punch. 
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This punch features a 
super sharp, precision 
honed blade, mounted 
in a white nylon housing. 
Four alignment posts 
automatically center the 
trephine blade over the 
donor cornea. The 
cutting block has an air 


e) 





vent and four small holes 
through which each 
quadrant of the cornea 
may be identified with a 
fine marking pen. 


Wë the 
| combination 
„= of the disposable 


Pa 


Æ>. Barron Trephine 
“> and Punch, a clean, 


accurate cut is 
assured every time. 
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> Low-Vision Products 


TeleSensory 

455 North Bernardo Ave. 

P.O. Box 7455 

Mountain View, CA 94039-7455 
Tel: (415) 960-0920 

Fax: (415) 969-9064 





TeleSensory’s brief, eight-minute videotape, “See 
For Yourself,” explains the benefits of state-of-the- 
art video magnifiers by interviewing low vision pa- 
tients and simulating a patient’s visit to a doctor's 
office. The videotape introduces video magnifiers to 
low-vision patients and their family members, who 
will listen to firsthand experiences of people living 
and coping with vision loss. Activities like reading 
bills and newspapers, writing checks and letters, and 
pursuing hobbies are all possible again with video 
magnifiers. Patients explain the value of the indepen- 
dence and privacy these machines provide. 


The Lighthouse Low Vision Products 
36-02 Northern Blvd. 
Long Island City, NY 11101 
Tel: (800) 453-4923 (National) 
(718) 937-6959 (New York) 
Fax: (718) 786-0437 


Lighthouse Low Vision Products has been granted 
distribution rights to the Clear Image II microscopes 
from Designs for Vision, Inc. The Clear Image II lens 
is a microscopic doublet lens system in a spectacle 
frame. It is designed to enable the partially sighted 
and visually handicapped to read. The system fea- 
tures two lenses with an air space between the lenses. 
The lenses maximize field and minimize abberation 
for their given size and power. The magnification is 
provided across the entire surface of the lens (40 
mm). The lens is made of high-index glass, and has a 
permanent anti-reflective coating. The lens is avail- 
able in powers from X 2 (8D) up to X 8. A patient’s 
astigmatic correction can be compensated for in this 
system. 


» Cleaning Solutions 


Volk Optical 

7893 Enterprise Drive 

Mentor, OH 44060 

Tel: (800) 345-VOLK (National) 
(216) 942-6161 (Ohio) 


Volk Optical has introduced its Laser and Precision 
Optical Lens Cleaner for antireflective, coated, laser 
lenses and precision optical surfaces. The lens clean- 
er, manufactured exclusively by Volk, was developed 
to be a one-step cleaning process that can quickly and 
easily clean lenses. Precision Optical Lens Cleaner is 
a special, highly absorbent, lint-free optical towel 
moistened to an exact saturation level with a unique 
combination of oil removers and cleaning agents. 
Lenses clean and dry instantly, completely free of 
smudges, haze, lint, and water spots, restoring light 
transmission to maximum levels for optimum lens 
performance. 

Precision Optical Lens Cleaner towelettes are indi- 
vidually packaged for single use applications and 
come 24 sealed packets to a box. The box is easily 
opened and converted to a ‘‘take-one’’ dispenser by 
tearing off the perforated top. 
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ZOOM PHOTO SLIT LAMP 


Program Your SUCCESS 


Vlake full use of the 4.3x powerful zoom ratio to take exactly the right And Nikon's optional endothelium attachment gives you 241.8x (photo 
)ictures of the various areas you need, with one-touch program-auto 32.3x) capability. 

‘xposure ease. Here's how: Use it for photography, use it as an advanced clinical zoom slit lamp 
simply select the aiming area of the eye, and you'll get optimum and use it as a video recording slit lamp. 

xposure for both 35mm and Polaroid* cameras. One-shot accuracy When you choose the Nikon FS-3, you're selecting Nikon's superb 
‘liminates expensive and time-consuming test shots. What's more, optics and ease of operation, ensuring a high level of patient comfort, 
vith the standard eyepiece you can easily zoom from 7.5x up to 32.3x. and taking the first step toward all-around success. 


“Polaroid is a registered trademark of Polaroid Corporation, Cambridge, Mass., U. S. A. 


NIKON CORPORATION NIKON EUROPE BV. NIKON INC. 
uji Bldg., 2-3, Marunouchi 3-chome, Chiyoda-ku, Tokyo 100, Japan Schipholweg 321, P. O. Box 222, 1170 AE Badhoevedorp, The Netherlands Instrument Group, Ophthalmic Instrument Division 
bear 3-3216-1031 Telex: 22601 (NIKON J) Fax:+81-3-3201-5856 Tel: +31-20-65-94-406 Telex: 13328 (NIKON NL) Fax: + 31-20-65-98-335 19601 Hamilton Avenue, Torrance, CA 90502, U.S.A 
Tel: 800-231-3577 (Toll Free) Fax: 213-719-9772 





When you ask for a strong profile 
in a beta-blocker, we follow 
your instructions to the letter. 











Betoptic S 


(Detaxolol HC!) 


be POAG and x hypertensive 
patients where treatment is indicated 


S is for Strength 


Sterile Ophthalmic 
Suspension, 0.25% 


of Suspension Technology 


Strength of drug 
delivery 


e Patented technology slows release and 
increases retention of drug in the eye 


è The amount of betaxolol delivered to 
the aqueous humor by the 0.25% sus- 


pension is equal to that delivered by the 
0.5% solution 


e Efficacy equivalent to 0.5% solution has 
been demonstrated in clinical trials 


Pol mer lon-exchange resin 
(Carbopol) (Amber is 


a) oo 


Sodium ion Betaxolol ions 


Artist's interpretation of 
BETOPTIC® S$ (betaxolol HCI) 
0.25% Sterile Ophthalmic 
Suspension patented 
technology. 

Sodium ions in the tear film 
displace betaxolol molecules 
from the delivery matrix, slowly 
freeing them to absorbed 
through the corneal tissue, 
improving comfort. BETOPTIC S 


remains in the eye longer, allow- 
ing equivalent bioavailability 
between the 0.25% suspension 
and 0.5% solution. 


*Beta-1 selectivity is not absolute. 





BETOPTIC® S Sterile Ophthalmic Suspension has produced minimal 
effects in patients with reactive airway disease; exercise caution in 
treating patients with excessive restriction of pulmonary function. 
Asthmatic attacks and pulmonary distress have been reported during 
betaxolol treatment. Although rechallenges of some such patients 
with ophthalmic betaxolol have not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in 
patients sensitive to beta-blockers cannot be ruled out. 


PLEASE SEE BRIEF SUMMARY OF PRESCRIBING INFORMATION ON THE NEXT PAGE. 
© 1992 Alcon Laboratories, Inc. 


Strength of improved 
comfort 


e Active drug is released more slowly to 
the cornea, resulting in improved 
patient comfort 


Strength of beta-1* 
safety 


e Offers the safety advantages of a selec- 
tive ocular beta-blocker 


e Does not significantly compromise heart 
rate or pulmonary function 


e CNS side effects are rarely reported 





Contraindicated in patients with sinus bradycardia, greater thana 
first degree atrioventricular block, cardiogenic shock, overt cardiac 
failure, or hypersensitivity to any component of this product. Use 
caution in treating patients with a history of cardiac failure, heart 
block, and patients receiving adrenergic psychotropic drugs or 
catecholamine-depleting drugs such as reserpine. Observe patients 
receiving an oral beta-blocker and BETOPTIC® S suspension for pos- 
sible additive effect on known systemic effects of beta-blockade. 


® 
| ALCON LABORATORIES, INC 
| FORT WORTH, TEXAS 76134 


~ OPHTHALMIC 
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BETOPTIC® S (betaxolol HCI) 0.25% as base Sterile Ophthalmic Suspension 


DESCRIPTION: BETOPTIC S Ophthalmic Suspension 0.25% contains betaxolol hydrochloride, a 
cardio-selective beta-adrenergic receptor blocking agent, in a sterile resin suspension formulation. 
INDICATIONS AND USAGE: BETOPTIC S Ophthalmic Suspension 0.25% has been shown to be 
effective in lowering intraocular pressure and may be used in patients with chronic open-angle 
glaucoma and ocular hypertension. It may be used alone or in combination with other intraocular 
pressure lowering medications. 

CONTRAINDICATIONS: Hypersensitivity to any component of this product. BETOPTIC S Ophthalmic 
Suspension 0.25% is contraindicated in patients with sinus bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, or patients with overt cardiac failure. 

WARNING: Topically applied beta-adrenergic blocking agents may be absorbed systemically. The 
same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with 
cardiac failure, have been reported with topical application of beta-adrenergic blocking agents. 
BETOPTIC S Ophthalmic Suspension 0.25% has been shown to have a minor effect on heart rate and 
blood pressure in clinical studies. Caution should be used in treating patients with a history of cardiac 
failure or heart block. Treatment with BETOPTIC S Ophthalmic Suspension 0.25% should be 
discontinued at the first signs of cardiac failure. 

PRECAUTIONS: General: Diabetes Mellitus. Beta-adrenergic blocking agents should be administered 
with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those 
with labile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor 
blocking agents may mask the signs and symptoms of acute hypoglycemia. Thyrotoxicosis. Beta- 
adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of hyperthyroidism. 
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt 
withdrawal of beta-adrenergic blocking agents, which might precipitate a thyroid storm. 
Muscle Weakness. Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptosis and generalized weakness). 
Major Surgery. Consideration should be given to the gradual withdrawal of beta-adrenergic blocking 
agents prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. Pulmonary. Caution should be exercised in the 
treatment of glaucoma patients with excessive restriction of pulmonary function. There have been 
reports of asthmatic attacks and pulmonary distress during betaxolol treatment. Although 
rechallenges of some such patients with opnthalmic betaxolol has not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in patients sensitive to beta blockers 
cannot be ruled out. Drug Interactions: Patients who are receiving a beta-adrenergic blocking agent 
orally and BETOPTIC S Ophthalmic Suspension 0.25% should be observed for a potential additive 
effect either on the intraocular pressure or on the known systemic effects of beta blockade. Close 
observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or bradycardia. Betaxolol is an adrenergic blocking agent; therefore, 
caution should be exercised in patients using concomitant adrenergic psychotropic drugs. Ocular: In 
patients with angle-closure glaucoma, the immediate treatment objective is to reopen the angle by 
constriction of the pupil with a miotic agent. Betaxolol has little or no effect on the pupil. When 
BETOPTIC S Ophthalmic Suspension 0.25% is used to reduce elevated intraocular pressure in angle- 
Closure glaucoma, it should be used with a miotic and not alone. Carcinogenesis, Mutagenesis, 
Impairment of Fertility: Lifetime studies with betaxolol HCI have been completed in mice at oral 
doses of 6, 20 or 60 mg/kg/day and in rats at 3, 12 or 48 mg/kg/day; betaxolol HC! demonstrated no 
carcinogenic effect. Higher dose levels were not tested. In a variety of in vitro and in vivo bacterial and 
mammalian cell assays, betaxclo! HC] was nonmutagenic. Pregnancy: Pregnancy Category C. 
Reproduction, teratology, and peri- and postnatal studies have been conducted with orally 
administered betaxolol HCI in rats and rabbits. There was evidence of drug related postimplantation 
loss in rabbits and rats at dose levels above 12 mg/kg and 128 mg/kg, respectively. Betaxolol HCI was 
not shown to be teratogenic, however, and there were no other adverse effects on reproduction at 
subtoxic dose levels. There are no adequate and well-controlled studies in pregnant women. 
BETOPTIC S should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: It is not known whether betaxolol HCI is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when BETOPTIC S Ophthalmic 
Suspension 0.25% is administered to nursing women. Pediatric Use: Safety and effectiveness in 
children have not been established. 

ADVERSE REACTIONS: Ocular: In clinical trials, the most frequent event associated with the use of 
BETOPTIC S Ophthalmic Suspension 0.25% nas been transient ocular discomfort. The following other 
conditions have been reported in small numbers of patients: blurred vision, corneal punctate keratitis, 
foreign body sensation, photophobia, tearing, itching, dryness of eyes, erythema, inflammation, 
discharge, ocular pain, decreased visual acuity and crusty lashes. Additional medical events reported 
with other formulations of betaxolol include allergic reactions, decreased corneal sensitivity, edema 
and anisocoria. Systemic: Systemic reactions following administration of BETOPTIC S Ophthalmic 
Suspension 0.25% or BETOPTIC Ophthalmic Solution 0.5% have been rarely reported. These include: 
Cardiovascular: Bradycardia, heart block and congestive failure. Pulmonary: Pulmonary distress 
characterized by dyspnea, bronchospasm, thickened bronchial secretions, asthma and respiratory 
failure. Central Nervous System: insomnia, dizziness, vertigo, headaches, depression, and lethargy. 
Other: Hives, toxic epidermal necrolysis, hair loss, and glossitis. 

OVERDOSAGE: No information is available on overdosage of humans. The oral LD50 of the drug 
ranged from 350-920 mg/kg in mice and 860-1050 mg/kg in rats. The symptoms which might be 
expected with an overdose of a systemically administered beta-1-adrenergic receptor blocking agent 
are bradycardia, hypotension and acute cardiac failure. A topical overdose of BETOPTIC S Ophthalmic 
Suspension 0.25% may be flushed from the eye(s) with warm tap water. 

CAUTION: Federal (USA) Law Prohibits Dispensing Without a Prescription. 

U.S. Patent Nos. 4,252,984; 4,311,708; 4,342,783:4,911,920. 


Alcon 
OPHTHALMIC 


ALCON LABORATORIES. INC 
FORT WORTH. TEXAS 76134 
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he Central New 
Jersey Medical 
Group, P.A. offers 
you excellent practice opportunities in premier teaching 
hospitals with collegial atmosphere, clinical academic 
appointments and partnership within 2-3 years. If you are a 
Board Certified or Board Eligible Ophthalmologist, join us 
as we expand professional services. 















You will enhance your lifestyle in choice New Jersey 
college community locations with excellent educational, 
cultural and recreational resources, all within easy 
access to the major metropolitan areas of New York City 
and Philadelphia. As an active multispecialty group 
practice in association with HIP/Rutgers Health Plan, a 
federally qualified HMO, we provide excellent benefits 
including 4 + weeks vacation, CME plus stipend and 
malpractice coverage. 











For more information, please call or send CV to: 
Dianne Nave, Physician Recruiter, 57 U.S. Highway 1, 
New Brunswick, NJ 08901 (908) 249-1246. Equal 
opportunity employer. 







Central New Jersey 
Medical Group, PA. 












Chairman Of 
Ophthalmology 


Catholic Medical Center of Brooklyn & Queens, Inc. in 
conjunction with Cornell University Medical College, is seeking 
a dynamic, academically oriented physician to chair the 
department of Ophthalmology. 


The Chairman is responsible for leading both full-time faculty 
and voluntary attending Ophthalmologists at the four divisional 
hospitals of the Catholic Medical Center. 


Major aspects of the position include ensuring optimal patient 
care services and the attainment of excellence in the teaching 
and research activities of the department and it’s residency 
program. 


We offer an excellent compensation and benefits package. 
To explore this outstanding opportunity, please forward your 
C.V. to: Raymond Russo, M.D., Executive Vice President 
of Medical Affairs, Catholic Medical Center of Brooklyn 
& Queens, Inc., 88-25 153rd Street, Jamaica, NY 11432 

E/O/E 




















Catholic Medical Center 
of Brooklyn & Queens, Inc. 
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AJO CLASSIFIED 
ADVERTISING 


RATES: Non-display advertisements—$30.00 per 
issue. Display advertisements—$95.00 per inch, per 
issue. Classified advertising is non-commissionable. 
Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or 
less. Count each word, series of numbers, abbreviation, 
or set of initials as one word. Blind box numbers are 
assigned for response at no additional charge (Box xxx 
AJO is not included in the 40 word limit). Blind box re- 
sponses are forwarded unopened weekly. 

DISPLAY ADVERTISING: Display ads have a ruled bor- 
der around the copy. Copy with more than 40 words will 
be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 

FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 25th 
of the month, two months before the month in which the 
ad is to appear. 


RESPONSES TO BLIND BOX ADS: Address responses 
to Box AJO, address above. 


POSITIONS AVAILABLE 


RETINA-VITREOUS: Retina practice spinning off satellite office in com- 
munity with major medical center. Must have excellent residency 
and fellowship training. Reply with resume to Box 252 AJO. 


RETINA-VITREOUS: Solo retina practice opportunity with attractive sala- 
ry and benefit package leading to ownership. This is an ideal oppor- 
tunity for an ambitious fellowship trained surgeon to build a large 
eee on an existing referral base. Reply with resume to Box 253 
AJO. 


OHIO: General practice ophthalmologist for busy, progressive optomet- 
ric office in Northeast Ohio. Open financial and associate arrange- 
ment. Send C.V. to P.O. Box 35369, Canton, Ohio 44735. 


PEDIATRIC OPHTHALMOLOGIST 


Highly ethical and respected subspecialty ophthalmology group in 
Charlotte, North Carolina, seeks a pediatric ophthalmologist to as- 
sume and further develop an established pediatric ophthalmology 
practice. Salary leading to partnership. Call 704-334-3070 or ask 
for Mrs. Babcock. 
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UNIVERSITY OF CALIFORNIA, DAVIS 


FULL-TIME FACULTY POSITION 
ASSISTANT PROFESSOR LEVEL 


VITREO-RETINAL DISEASE & SURGERY 


Responsibilities include patient care, teaching 
and a strong commitment to investigational re- 
search which would include having or consid- 
ering an NIH RO1 Grant. Applicants should 
have completed subspecialty fellowship train- 
ing, be Board-eligible or certified and eligible 
for licensure in the State of California. 


Please send curriculum vitae and the names of 
five references to: 


John L. Keltner, M.D. 
Chairman, Department of Ophthalmology 
University of California, Davis 
1603 Alhambra Boulevard 
Sacramento, CA 95816 


Closing date for applications is open until filled 
but not later than June 30, 1992. The University 
of California is an Equal Opportunity/Affirmative 
Action employer. 


ASSISTANT PROFESSOR OF 
PEDIATRIC OPHTHALMOLOGY 


The Department of Ophthalmology at the University of Pitts- 
burgh School of Medicine and the Children’s Eye Services of 
the Children’s Hospital of Pittsburgh is seeking a board-certi- 
fied/board-eligible, fellowship-trained, pédiatric ophthalmolo- 
gist. The successful candidate will be clinically qualified with a 
strong interest in teaching, patient care and research. This is a 
tenure earning position. Send C.V., bibliography and letter dis- 
cussing career goals to: David A. Hiles, M.D., Director, Pedi- 
atric Ophthalmology, Children’s Eye Services, Rangos Re- 
search Center, Sulte 3301, 3460 Fifth Avenue, Pittsburgh, PA 
15213-2583. 


CORNEA FACULTY POSITION 


A full-time position at the assistant professor level will be 
available July 1, 1992 in the Department of Ophthalmology, 
Duke University Medical Center (Duke Eye Center). Qualifica- 
tions include clinical expertise and a strong background in lab- 
oratory research, as well as a commitment to teaching and 
resident training. Requirements include completion of an ap- 
proved ophthalmic residency training program, post-graduate 
training in cornea external disease fellowship program, board 
certification or eligibility, and eligibility for licensure in North 
Carolina. Duke University is an Affirmative Action/Equal Op- 
portunity employer. Send qualifications and C.V. to: Chair- 
man’s Office, Department of Ophthalmology, Duke University 
Medical Center, Post Office Box 3802, Durham, North 
Carolina 27710. 
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VITREO-RETINAL SURGEON: Florida, desirable coastal near metropolitan 
area, 100% medical-surgical retina-vitreous referral practice, 
wants associate leading to partnership in growing quality practice. 
Reply in detail with C.V. to Box 263 AJO. 


PROFESSOR & CHAIRPERSON 
DEPARTMENT OF OPHTHALMOLOGY 


The New Jersey Medical Schoo! of UMDNJ, NJ's University of the Health 
Sciences, is seeking an individual to serve as Chairperson for its Depart- 
ment of Ophthalmology. The successful candidate will have a nationally 
recognized record of achievement in research and a strong interest in 
the development of clinical and teaching programs. Candidates must be 


Board-certified or equivalent, and must be qualified for an appointment 
as Professor of Ophthalmology at the New Jersey Medical School. For 
further information or to apply please send your C.V. to: Dr. Stephen 
Baker, Chairman, Ophthalmology Search Committee, ATTENTION: 
Linda C. Reich, UMDJN-New Jersey Medical School, MSB-C 662, Uni- 
versity Heights, 185 South Orange Avenue, Newark, NJ 07103-2714. 
UMDNJ is an Affirmative Action/Equal Employment Opportunity employ- 
er, m/f/h/v, and a member of the University Health System of New Jersey. 





WELL-ESTABLISHED, HIGHLY RESPECTED SOLO OPHTHALMOLOGIST seek- 
ing general ophthalmologist for high-volume practice. Salary plus 
benefits, leading to partnership. Located one and one-half hours 
north of New York City. Please send C.V. to Box 269 AJO. 


CORNEA AND EXTERNAL DISEASE 


The Department of Ophthalmology at the University of Kentucky invites appli- 
cations for faculty positions in Cornea and External Disease. Academic rank, 
title and salary based upon qualifications. Send C.V. and inquiries to: Robert 
S. Baker, M.D., Chairman, Department of Ophthalmology, University of 
Kentucky, Room E-304 Kentucky Clinic, Lexington, Kentucky 40536-0284. 
An Equal Opportunity, Affirmative Action employer. 





CONNECTICUT: General ophthalmology group seeks well-trained, ethi- 
cal associate, leading to partnership. Superb facilities, academic 
affiliation available. Ideal family setting. Send C.V. to Box 268 AJO. 


PEDIATRIC OPHTHALMOLOGIST 


Full-time faculty position available in a university training program for graduate of 
approved residency program, fellowship trained, and Board-certified or Board-eli- 
gible. A strong commitment to resident, medical student teaching and research is 


essential. Salary commensurate with experience. Send C.V. to: V. Al Pakalnis, 
M.D., Associate Professor and Chairman, Department of Ophthalmology, Univer- 
sity of South Carolina School of Medicine, Four Richland Medical Park, Suite 
100, Columbia, SC 29203. 





GENERAL OPHTHALMOLOGIST: Prestigious, well-established ophthalmol- 
ogy practice in Chicago and Northern Suburbs looking for associate 
to begin immediately. Fellowship training in plastics, medical retina 
or cornea are desirable but not mandatory. Potential for possible 
partnership. Salary negotiable. Replies to Box 267 AJO. 


VITREORETINAL SPECIALIST: Growing Southeast vitreoretinal group 
looking for additional fellowship-trained associate. Position will lead 
to partnership in this state-of-the-art practice which includes numer- 
ous satellites. Please send C.V. to Box 266 AJO. 
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ALBANY MEDICAL COLLEGE 
CHAIRMAN, DEPARTMENT OF OPHTHALMOLOGY 


Albany Medical College and Albany Medical Center Hospital invite 
applications and nominations for the position of Chair, Department 
of Ophthalmology, and Chief of Ophthalmology Services. Candi- 
dates should demonstrate a record of excellence in support and 
direction of teaching, research, and patient care, in addition to ad- 
ministrative and management skills in an academic health sciences 
center. Position holds responsibility for guiding all academic and 
clinical programs in ophthalmology. Department is in the process of 
moving to recently constructed in-patient and out-patient facilities. 
Excellent opportunity to develop outstanding department in environ- 
ment of an expanding academic health science center. Applicants 
should send C.V. and references to: 


Alan H. Bennett, M.D. 

Head, Division of Urologic Surgery 
Chair, Ophthaimology Search Committee 
Albany Medical College, A-61 
47 New Scotland Avenue 
Albany, New York 12208 


Albany Medical College is an Equal Opportunity/Affirmative Action 
employer. Minorities and women are encouraged to apply. 





VITREO-RETINAL FACULTY POSITION 
DUKE UNIVERSITY EYE CENTER 


A full-time position will be available July 1, 1992 in the Department 
of Ophthalmology, Duke University Medical Center (Duke Eye Cen- 
ter). Qualifications include clinical expertise and a strong back- 
ground in laboratory research, as well as a commitment to teach- 
ing and resident training. Requirements include completion of an 
approved ophthalmic residency training program, post-graduate 
training in a vitreo-retinal fellowship program, board certification 
or eligibility, and eligibility for licensure in North Carolina. Aca- 
demic rank commensurate with experience. Duke University is an 
Affirmative Action/Equal Opportunity employer. Send qualifica- 
tions and C.V. to: Chairman’s Office, Department of Ophthalmol- 
ogy, Duke University Medical Center, Post Office Box 3802, Dur- 
ham, North Carolina 27710. 














RETINA 


Busy ophthalmic group practice with rapidly expanding medical and 
surgical retinal caseload seeks additional fellowship-trained retinal as- 
sociate. State-of-the-art clinical eye center with approved freestand- 
ing ophthalmic surgical and laser facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more, and Philadelphia. Reply to Box 261 AJO. 





MEDICAL OPHTHALMOLOGY 


Busy ophthalmic group practice with rapidly expanding clinical patient 
load seeks additional ophthalmologist with interest in medical ophthal- 
mology. State-of-the-art clinical eye center with approved freestand- 
ing outpatient ophthalmic surgical facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more, and Philadelphia. Reply to Box 260 AJO. 










PEDIATRICS 


Busy ophthalmic group practice with rapidly expanding medical and surgi- 
cal pediatric caseload seeks additional associate with subspecialty fellow- 


ship in pediatric ophthalmology. State-of-the-art clinical eye center with 
approved freestanding outpatient ophthalmic surgical facility. Beautiful and 
convenient Mid-Atlantic location within short driving distance to Washing- 
ton, Baltimore, and Philadelphia. Reply to Box 259 AJO. 
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OPHTHALMOLOGIST needed immediately to work on beautiful Caribbean 
island full- or part-time. For further information call Dr. K. Mondesir, 


Phone (204) 257-0959; Fax (204) 257-5828. 


FELDMAN ENDOWED CHAIR 
DEPARTMENT OF OPHTHALMOLOGY 
JULES STEIN EYE INSTITUTE 
UCLA SCHOOL OF MEDICINE 


The Department of Ophthalmology and the Jules Stein Eye Institute, UCLA 
School of Medicine, invite nominations and applications for the Charles 
Kenneth Feldman Endowed Chair. We are searching for a recognized ex- 
pert in retinovitreal diseases. The applicant should have extensive clinical 
experience in the diagnosis as well as the medical and surgical manage- 
ment of retinovitreal diseases. The applicant also should have a strong 
background in clinical and laboratory research. Responsibilities include 
participation in education, patient care and research activities of the Retina 
Division. 


Applicants should send a C.V. and the names of at least three references to: 


Bartly J. Mondino, M.D. 
Vice Chairman 
Department of Ophthalmology 
Jules Stein Eye Institute 
UCLA School of Medicine 
100 Stein Plaza 
Los Angeles, CA 90024-7003 


UCLA is an Equal Opportunity and Affirmative Action employer. 


POSITION AVAILABLE FOR GLAUCOMA SPECIALIST. Must be 
Board certified, have completed fellowship in glaucoma. Aca- 
demic experience preferred. Assistant Professor level, salary 
negotiable. Contact Michael Riemann, Department of Ophthal- 
mology, Emory University, 1327 Clifton Road, Atlanta, GA 
30322. Emory University is an Affirmative Action, Equal Oppor- 
tunity employer. 





RETINA-VITREOUS: Expanding solo vitreoretinal-only practice seeks fel- 
lowship-trained, Board-certified/eligible associate leading to full 
partnership. If interested, send your C.V. with references to: Richard 
a M.D., 6005 Park Ave., 624B O’Ryan Bldg., Memphis, TN 
















GLAUCOMA SPECIALIST 


The Department of Ophthalmology at the Medical College of 
Georgia is seeking a full-time faculty member at the Assistant 
Professor level or above (academic rank commensurate with 
credentials) with sub-specialty training in glaucoma. Must have 
completed approved eye residency, appropriate fellowship 
training, and be Board-certified or -eligible. Responsibilities in- 
clude patient care, teaching and research. Send C.V., list of ref- 
erences and other supporting information to: Malcolm N. Luxen- 
berg, M.D., Professor and Chairman, Medical College of 
Georgia, Department of Ophthalmology, Augusta, GA 30912- 
3400, 404-721-4237. The Medical College of Georgia is an 
Equal Opportunity/Affirmative Action employer. 


CATARACT SURGEON: Excellent opportunity to join an established sur- 
gery practice in middle Tennessee. Our well-equipped office and 
ASC is supported by excellent staff and provides an exciting surgical 
opportunity for an energetic and well-trained surgeon. Vision Ameri- 
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FELLOWSHIPS 


FELLOWSHIP: Cornea, external diseases of the eye. One year cornea 
fellowship in sub-specialty practice, limited to cornea and external 
diseases of the eye. High volume corneal pathology, corneal surgery 


and refractive surgery, with opportunity for clinical research. Send 
resume to Theodore Perl, M.D., Corneal Associates of New Jersey, 
101 Old Short Hills Road, Suite 520, West Orange, New Jersey, 
07052, or call Barbara at (201) 736-1313. 

















Medical Retina Fellowship, Clinical and Research, Retinal Vascu- 
lar Service, New England Eye Center, Tufts University School of 
Medicine. Excellent opportunity to participate in active medical reti- 
na clinical and research program. Research in macular degenera- 
tion and laser technology. Six to twelve months program length. 
Contact Dr. Carmen A. Puliafito or Dr. Jay S. Duker, New England 
Eye Center, 750 Washington St., Boston, MA 02114, 617-956-5486. 


PRACTICES FOR SALE 


RETINA PRACTICE FOR SALE: Established Southwest retina practice 
available summer 1992. Includes equipment and furnishings. Inqui- 
ries confidential. Price negotiable. Replies to Box 270 AJO. 


EQUIPMENT FOR SALE 


FOR SALE: Zeiss Slit Lamp; A.O. Phoropter; Sonometrics A-Scan; Top- 
con Slit Lamp; Blephropigmentation Kit and hand piece; 512-541- 
4828. 


EQUIPMENT WANTED 


CASH PAID FOR: Phorophters, proyectors, lensmeters, keratometers, slit 
lamps, tonometers, trial lens sets, operative microscopes, chairs 
and stands, ophthalmoscopes, and retinoscopes. Call (512) 675- 
3647 anytime. 


MEETINGS 


June 26-28 Ophthalmic Reviews 1992: Cancer and the Eye. For information, 
contact Continuing Medical Education, Mayo Clinic Jacksonville, 
4500 San Pablo Road, Jacksonville, Florida 32224; 904-223-2058 
or 223-2481. 


Loyola University Medical Center. Third Annual McDonald Resident Alumni 
Day, Department of Ophthalmology, Saturday, June 20, 1992, 8:30- 
4:00 p.m. Guest Speaker: William Coles, M.D., Professor and Chair- 
man, Dept. of Ophthalmology, University at Buffalo. 6 credit hours 
Category. Information: (708) 216-3408. 


PLEASE NOTE 
All responses to blind box numbers should be addressed to: 


Box — AJO 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
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Sterile Eyelid Cleanser 


NEW CONVENIENT, 
PRE-MOISTENED PADS. 


NON-IRRITATING HYPOALLERGENIC. 


e The Professional 
Product—Now Improved 
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Of Eyelid Debris 


YE 7 e Better Than Baby Shampoo 


a e Mild, Patented Formulation 


jid Clea 
it = e ae 


0-225 I 


EP ~ 





Incision al 





THE AMO" SENSORY V SYSTEM: 
DESIGNED ITO ENHANCE YOUR CONTROL 
OF EVERY PHASE OF CATARACT SURGERY. 


A system whose strength begins 
with its technology. 


AMO’s Sensory V System™ was conceived to 
deliver a new level of response accuracy and control 
for the cataract surgeon. 

e Ultrasonic handpiece — balanced for fine 

maneuvering. 

© Quiet-Eye™ pump head smooths linear ramp-up 

of vacuum for non-turbulent aspiration and.a 
tranquil atmosphere at the tip. 

e Tactile-Touch™ foot pedal for instant mode 

response in seven settings. 

e Precision vacuum pressure adjusts from 

0-100 mmHg in 10 mmHg increments. 

e Collared tubing offers the easy loading and 

control of a cartridge without the expense. 


e Easy-to-read diagnostics for maximum control 
of the field. 


A partnership whose resources can 
advance your growing practice. 

While the Sensory V System™ is one extraordinary 
facet of our story, your partnership with AMO pro- 
vides even more. We're doing all we can to help 
you meet your business and professional objectives. 
For example: 


e Five financial plans for convenient purchase 

e Phaco seminars to ease the transition to phaco 

e AMO Territory Managers who are phaco-certified 
e 24-hour response to your service requests 


In surgery, in your practice: There are clear 
advantages to the AMO partnership. 


AMO PI 1acoPlus 


SENSORY ) 
= AMO 


Allergan Medical Optics, A Subsidiary of Allergan, Inc., Irvine, CA 92718 ©1992 Allergan, Inc. 
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HEALON*® 















VISCOAT™ 


VISCOAT viscoelastic solution vs 
HEALON: Average percentage of 
damaged central corneal endothelial 
cells following introduction of air 
bubbles into the anterior chamber of 
buman eye-bank eyes using viscoelastic 
solution during phacoemulsification 
(P<.02) 

(Adapted from Craig MT et al’) 


*LS. Patent Pending 


The bottom line in endotheli: 
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© ording to the study cited at left, VISCOAT viscoelastic solution saved over 16 


Rimes more endothelial cells from air bubble damage than HEALON viscoelastic 
solution.’ These results are highly statistically significant. Such superiority in 
‘mechanical protection has been demonstrated before. For example, previous 


‘in vitro evidence showed VISCOAT 

ito be significantly better than HEALON 
in protecting against endothelial cell 
Joss during phacoemulsification with 
‘traumatic lens implantation (see chart 
vat right). 

‘The numbers don’t lie. And, demon- 





Percentage of 
endothelial cells 
damaged afier 
phacoemulsification 
and traumatic lens 
insertion in rabbits 





P= 026 


receiving VISCOAT 
or HEALON. 

(Bar indicates mean + SE. 
Paired data, two-tailed t test.) 
(Adapted from Glasser DB et al `) 
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istration by SEM suggests the superiority 
«of VISCOAT may be even more 
significant than the numbers indicate.’ 


When it comes to endothelial protection during phaco, 
the bottom line is cell survival. And NO other 
viscoelastic facilitates cell survival better than VISCOAT. 


VISCOAT 


{chondroitin sulfate-sodium hyaluronate) 


Viscoelastic Solution 











rotection during phaco 


Alcon 


SURGICAL 





lease see page 2 for summary of VISCOAT product information. 
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Craig MT, Olson RJ, Mamialis N, Olson RJ. Air bubble endothelial damage during 
phacoemulsification in human eye bank eyes: The protective effects of Healon 
and Viscoat. / Cataract Refract Sure. 1990:16:597-602 


Alcon Surgical, Inc 

6201 South Freeway, Fort Worth, TX 76134 
1-800-TO ALCON (1-800-862-5266) 
©Copyright, Alcon Surgical, Inc., 1991 
HEALON is‘a registered trademark of 
Pharmacia Ophthalmics In« 


Innovation 
Glasser DB, Katz HR, Boyd JE, Langdon JD, Shobe SL, Peiffer RL. Protective Without 
effects of viscous solutions in phacoemulsification and traumatic lens 
implantation. Arch Ophthalmol. 1989-107:1047-1051 
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VISCOAT’ 


(Sodium Chondroitin Sulfate - Sodium Hyaluronate) 
STERILE VISCOELASTIC SOLUTION 
DESCRIPTION: VISCOAT? is a sterile, non-pyrogenic. viscoelastic solution of a highly purified, non-inflammatory 
medium molecular weight fraction of sodium chondroitin sulfate and sodium hyaluronate. VISCOAT is formulated to a 
viscosity of 40,000 ~ 20,000 cps (at shear rate of 2 sec ', 25°C), Each 1 mL of VISCOAT solution contains not more 
than 40 mg sodium chondroitin sulfate, 30 mg sodium hyaluronate, 0.45 mg sodium dihydrogen phospnate hydrate, 
2.00 mg disodium hydrogen phosphate, 4.3 mg sodium chloride (with Water For Injection, USP grade, q.s.). The osmo- 
larity of VISCOAT is 325mMOsM + 40mOsM; the pH is 7.2 + 0.2 
INDICATIONS: For use as a surgical aid in anterior segment procedures including cataract extraction and intraocular- 
lens implantation. VISCOAT maintains a deep chamber during anterior segment surgeries, enhances visualization dur- 
ing the surgical procedure, and protects the corneal endothelium and other ocular tissues The viscoelasticity of the 
solution maintains the normal positior of the vitreous face, thus preventing formation of a postoperative flat chamber 
CONTRAINDICATIONS: At the present time, there are no known contraindications to the use of VISCOAT when used 
as recommended 
PRECAUTIONS: Precautions are limited to those normally associated with the surgical procedure being performed 
Although sodium hyaluronate and socium chondroitin sulfate are highly purified biological polymers, the physician 
should be aware of the potential allergic risks inherent in the use of any biological material 
ADVERSE REACTIONS: VISCOAT has been extremely well tolerated in human and animal studies. A transient rise in 
intraocular pressure may be expected due to the presence of sodium hyaluronate, which has been shown to effect 
such a rise (9.8% >25mmHg during 1-3 days after surgery in human Clinical trials) 
CLINICAL APPLICATIONS: For cataract surgery and intraocular lens implantation, VISCOAT should be carefully 
introduced (using a 27-gauge cannula! into the anterior chamber. VISCOAT may be injected into the chamber prior to 
or following delivery of the crystalline lens. instillation of VISCOAL prior to lens detivery will provide additional protec- 
tion to the corneal endothelium. instillation of the solution at Point ys significant in that a coating of VISCOAT may 
protect the corneal endothelium from possible damage arising trem surgical instrumentation during the cataract extrac- 
tion surgery. VISCOAT may also be used to coat an intraoculattens as well as the tips of surgical instruments prior to 
implantation surgery. Additional solution may be injected during anterior segment surgery to#ully maintain the chamber 
or replace any solution lost during the surgical procedyre Rf the end of the surgical proceture,,VISCOAT may be 
removed from the eye by thoroughly irrigating and aspiratifg with a balanced salt solution. Ajernatively VISCOAT may 
be left in the eye, when used as directed ' v 
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novative new lens technology. 

‘ith advanced Computer Aided Design (CAD) 
id Computer Integrated Manufacturing (CIM), 
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direct ophthalmoscopy. Our advanced Double 
spheric 20 Diopter Lens design will provide you 
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ve results ... a lens series optimized for both 
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And only Volk offers lenses made entirely of 
yellow retina protector glass. All Volk lenses, 
clear or yellow, come with the highest efficiency 
combination Argon Laser/AR coating available, as 
standard fare. Special Laser Plus® diode laser 
coating is also available, per your request. 


When you buy Volk, you're buying American 
technology at its best, and participating in The 
New Standard of Excellence! 
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or by calling Volk direct. 


N D IK The Leader in Aspheric Optics 7893 Enterprise Drive, Mentor, Ohio 44060 U.S.A. 
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P>.05 P<.05 
* The clinical significance of these data is unknown 
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~) Perhaps the most important 
consideration for an ocular 

A anti-inflammatory is what it 

Z does-its effectiveness. New 
Flarex® (fluorometholone 
acetate 0.1%) Sterile Ophthalmic 
Suspension is a highly potent steroid 
with clinical anti-inflammatory activity 
equal to 1.0% prednisolone acetate. 
And Flarex has significantly more 
anti-inflammatory activity than 0.1% 
fluorometholone alcohol. | 
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Median days to cause a significant IOP hand, prednisolone acetate has exhibit- 
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35 
m sone phosphate.” 
25 So when you need an anti-inflamma- 

$ 20 tory with high potency like prednisolone 
sa acetate and IOP effect similar to fluor- 
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: ometholone alcohol, choose new Flarex. 
ó Because of what it does. And doesnt. 
Flarex? Dexamethasone 
Phosphate 





FLAREX 


(fluorometholone acetate 0.1%) 


STERILE OPHTHALMIC SUSPENSION 


For what it does. And doesn’t. 


Please see brief summary of prescribing information on adjacent page 





* This study was designed to measure the rate of IOP increase and not the ultimate magnitude of pressure rise. As a safety precaution, patients discon- 
tinued the use of either drug when pressure rise reached 10 mm Hg. Therefore, the ultimate magnitude of IOP increase was the same for some 
patients. On the average, it took the Flarex group almost 7 days longer than the dexamethasone phosphate group to achieve this rise in pressure; how- 
ever, the ultimate magnitude of the rise was equivalent for both drugs and in a small percentage of individuals a significant rise in intraocular pressure 
occurred within 3 days. 
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Flarex® 
(fluorometholone acetate) 
Sterile Ophthalmic Suspension 


DESCRIPTION: FLAREX® (fluorometholone acetate 
0.1%) is a corticosteroid prepared as a sterile topical 
ophthalmic suspension. 


INDICATIONS AND USAGE: FLAREX Ophthalmic Sus- 
pension is indicated for use in the treatment of steroid 
responsive inflammatory conditions of the palpebral and 
bulbar conjunctiva, cornea, and anterior segment of the 
eye. 


CONTRAINDICATIONS: Contraindicated in acute 
superficial herpes simplex keratitis, vaccinia, varicella, 
and most other viral diseases of cornea and conjunctiva; 
tuberculosis; fungal diseases; acute purulent untreated 
infections which, like other diseases caused by microor- 
ganisms, may be masked or enhanced by the presence of 
the steroid; and in those persons who have known hyper- 
sensitivity to any component of this preparation. 


WARNINGS: Not for injection. Use in the treatment of 
herpes simplex infection requires great caution. Prolonged 
use may result in glaucoma, damage to the optic nerve, 
defects in visual acuity and visual field, cataract formation 
and/or may aid in the establishment of secondary ocular 
infections from pathogens due to supp Sig of host 
response. Acute purulent infections of the eye may be 
masked or exacerbated by presence of steroid medica- 
tion. In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with chronic 
use of topical steroids. It is advisable that the intraocular 
pressure be checked frequently. 


PRECAUTIONS: 

General: Fungal infections of the cornea are particularly 
prone to develop coincidentally with long-term local ste- 
roid application. Fungus invasion must be considered in 
any persistent corneal ulceration where a steroid has been 
used or is in use. 


Information for Patients: Do not touch dropper tip to any 
surface, as this may contaminate the suspension. 


Carcinogenesis, mutagenesis, impairment of fertil- 
ity: No studies have been conducted in animals or in 
humans to evaluate the possibility of these effects with 
fluorometholone. 


Pregnancy: Pregnancy Category C. Fluorometholone 
has been shown to be embryocidal and teratogenic in rab- 
bits when administered at low multiples of the human ocu- 
lar dose. Fluorometholone was applied ocularly to rabbits 
daily on days 5-18 of gestation, and dose-related fetal loss 
and fetal abnormalities including cleft palate, deformed rib 
cage, anomalous limbs and neural abnormalities such as 
encephalocele, craniorachischisis, and spina bifida were 
observed. There are no adequate and well controlled stud- 
ies of fluorometholone in pregnant women, and it is not 
known whether fluorometholone can cause fetal harm 
when administered to a pregnant woman. Fluorometho- 
lone should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 


Nursing Mothers: It is not known whether topical admin- 
istration of corticosteroids could result in sufficient sys- 
temic absorption to produce detectable quantities in 
human milk. Systemically-administered corticosteroids 
appear in human milk and could suppress growth, inter- 
fere with endogenous corticosteroid production, or cause 
other untoward effects. Because of the potential for seri- 
ous adverse reactions in nursing infants from fluorometh- 
olone, a decision should be made whether to discontinue 
nursing or to discontinue the drug. 


Pediatric Use: Safety and effectiveness in children have 
not been established. 


ADVERSE REACTIONS: Glaucoma with optic nerve 
damage, visual acuity and field defects, cataract forma- 
tion, secondary ocular infection following suppression of 
host response, and perforation of the globe may occur. 


Alcon 
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Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 
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SWills Eye Hospital 


Glaucoma Service 
announces 


The Sixteenth Annual Glaucoma Conference 


February 4-6, 1993 


The Hyatt Regency 
St. John, U.S. Virgin Islands 


Topics to include: common Mistakes in Medical Management 
Humphrey Perimetry: Pearls and Pitfalls 
Toward Better Laser Surgery 
Filtering: 5 FU vs. Mitomycin 
Shunts vs. Ciliodestruction 
Management of Inadvertent or Leaking Blebs 
IOL Related Glaucoma 
Neuro-Ophthalmology Masquerade Syndrome 


Guest Faculty: Wills Eye Hospital Faculty: 


Ronald L. Fellman, M.D. Jay L. Federman, M.D. 
Dallas, Texas L. Jay Katz, M.D. 
Stephen B. Lichtenstein, M.D. 
Mark L. Moster, M.D. 
; R ; Marlene R. Moster, M.D. 
Philadelphia, Pennsylvania George L. Spaeth, M.D. 


Richard K. Parrish Il, M.D. Richard PF. Wilson, M.D. 


Mi i, i 
iami, Florida Program Chairman: 


Gregory L. Skuta, M.D. Richard P. Wilson, M.D. 


Ann Arbor, Michigan AMA-CME 12 Credit Hours 
To be held at: (Category 1) 

The Hyatt Regency 
St. John 

U.S. Virgin Islands 


Further Information: 
Wills Eye Hospital 
Department of Continuing 
. Medical Education 
Daten Fees 900 Walnut Street 
Philadelphia, PA 19107 
215-440-3168 


$200 Practicing Physicians 
$100 Residents & Fellows 


WANTED 


OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


All submissions must be photocopied from 
their original sources. Please provide the 
author’s full name, source, publication date, 
and page number. 


Send to Ophthalmic Miniatures 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 





Times change. Therapies change. For steroid-responsive 
ocular inflammation with superficial bacterial infection, 
today's choice is TOBRADEX®*. 


TOBRADEX combines the anti-inflammatory activity of 
dexamethasone with the broad spectrum anti-bacterial coverage 
of tobramycin. It's today's most popular ocular combination.. 

7 a sign of the times. 






TOBRADEX 
Combination Therapy for Today. 


TobraDex’ 


: (a 0.3% and dexamethasone 0.1%) Alcon 
© 1992 Alcon Labocatbries Inc. Sterile Ophthalmic Suspension and Ointment preen 


. Sia ALCON LABORATORIES, INC 
Please see brief summary of prescribing information on adjacent page. FORT WORTH, TEXAS 76134 


14 AMERICAN JOURNAL OF OPHTHALMOLOGY 


TobraDex: 
(Tobramycin and Dexamethasone) 
Sterile Ophthalmic Suspension and Ointment 


DESCRIPTION: TOBRADEX® (Tobramycin and Dexamethasone) Ophthalmic 
Suspension and Ointment are sterile, multiple dose antibiotic and steroid 
combinations for topical ophthalmic use. 


INDICATIONS AND USAGE: TOBRADEX Ophthalmic Suspension and Ointment are 
indicated for steroid-responsive inflammatory ocular conditions for which a 
corticosteroid is indicated and where superficial bacterial ocular infection or a risk 
of bacterial ocular infection exists. 


CONTRAINDICATIONS: Epithelial herpes simplex keratitis (dendritic keratitis), 
vaccinia, varicella, and many other viral diseases of the cornea and conjunctiva. 
Mycobacterial infection of the eye. Fungal diseases of ocular structures. 
Hypersensitivity to a component of the medication. The use of this combination is 
always contraindicated after uncomplicated removal of a corneal foreign body. 


WARNINGS: NOT FOR INJECTION INTO THE EYE. Sensitivity to topically applied 
aminoglycosides may occur in some patients. If a sensitivity reaction does occur, 
discontinue use. Prolonged use of steroids may result in glaucoma, with damage 
to the optic nerve, defects in visual acuity and fields of vision, and posterior 
subcapsular cataract formation. Intraocular pressure should be routinely monitored 
even though it may be difficult in children and uncooperative patients. Prolonged 
use may suppress the host response and thus increase the hazard of secondary 
ocular infections. In those diseases causing thinning of the cornea or sclera, 
perforations have been known to occur with the use of topical steroids. In acute 
purulent conditions of the eye, steroids may mask infection or enhance existing 
infection. 


PRECAUTIONS: General. The possibility of fungal infections of the cornea should 
be considered after long-term steroid dosing. As with other antibiotic preparations, 
prolonged use may result in overgrowth of nonsusceptible organisms, including 
fungi. If superinfection occurs, appropriate therapy should be initiated. When 
multiple prescriptions are required, or whenever clinical judgement dictates, the 
patient should be examined with the aid of magnification, such as slit lamp 
biomicroscopy and, where appropriate, fluorescein staining. 


Information For Patients: Do not touch dropper or tube tip to any surface, as 
this may contaminate the contents. 


Carcinogenesis, Mutagenesis, Impairment of Fertility. No studies have been 
conducted to evaluate the carcinogenic or mutagenic potential. No impairment of 
fertility was noted in studies of subcutaneous tobramycin in rats at doses of 50 
and 100 mg/kg/day. 


Pregnancy Category C. Corticosteroids have been found to be teratogenic in 
animal studies. Ocular administration of 0.1% dexamethasone resulted in 15.6% 
and 32.3% incidence of fetal anomalies in two groups of pregnant rabbits. Fetal 
growth retardation and increased mortality rates have been observed in rats with 
chronic dexamethasone therapy. Reproduction studies have been performed in 
rats and rabbits with tobramycin at doses up to 100 mg/kg/day parenterally and 
have revealed no evidence of impaired fertility or harm to the fetus. There are no 
adequate and well controlled studies in pregnant women. TOBRADEX Ophthalmic 
Suspension and Ointment should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 


Nursing Mothers. It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, a decision should be considered 
to discontinue nursing temporarily while using TOBRADEX Ophthalmic Suspension 
or Ointment. 


Pediatric Use: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS: Adverse reactions have occurred with steroid/anti- 
infective combination drugs which can be attributed to the steroid component, the 
anti-infective component, or the combination. Exact incidence figures are not 
available. The most frequent adverse reactions to topical ocular tobramycin 
(TOBREX®) are hypersensitivity and localized ocular toxicity, including lid itching 
and swelling, and conjunctival erythema. These reactions occur in less than 4% of 
patients. Similar reactions may occur with the topical use of other aminoglycoside 
antibiotics. Other adverse reactions have not been reported; however, if topical 
ocular tobramycin is administered concomitantly with systemic aminoglycoside 
antibiotics, care should be taken to monitor the total serum concentration. The 
reactions due to the steroid component are: elevation of intraocular pressure (IOP) 
with possible development of glaucoma, and infrequent optic nerve damage; 
posterior subcapsular cataract formation; and delayed wound healing. 


Secondary Infection. The development of secondary infection has occurred after 
use of combinations containing steroids and antimicrobials. Fungal infections of 
the cornea are particularly prone to develop coincidentally with long-term 
applications of steroids. The possibility of fungal invasion must be considered in 
any persistent corneal ulceration where steroid treatment has been used. 
Secondary bacterial ocular infection following suppression of host responses also 
Occurs. 


Alcon 
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ALCON LABORATORIES, INC. 
September 1991 Fort Worth, Texas 76134 


AJO 


WE 


HAVE 
THE 


RIGHT 
ANSWER 


Advertisers who want 


to place their print ads 
in a quality publication 
ask the question: “Is 
your circulation 
audited?” 

We're very proud to 
answer “Yes.” 

We are a member of 
the Audit Bureau of 
Circulations because 
we share ABC's belief 
that circulation audits 
are an essential assur- 
ance of value. 

ABC is the premier 
circulation auditing 
Organization in the 
world, and has been 
since 1914. Each year, 
ABC auditors test and 
verify that our circula- 
tion figures are facts, 
not claims. An ABC 
audit is the sign of a 
sound investment for 
advertisers. 

Not all publications 
are audited, but they 
Should be. Because 
when advertisers ask 
“Is your circulation 
audited?” there's only 
one answer. 

“Yes.” 





Audit Bureau of Circulations 


June, 1992 


Anterior or Posterior Chamber 
DuaLens’ 





Biconvex Optic, One-Piece PMMA 


Model 120 UV 


Designed and Proven Safe and Effective 
for placement in the anterior and posterior chambers. 


12.75mm and 13.75mm lengths for dual placement 
12.75mm length with no optic holes for posterior placement 


. n For ordering or 
COBURN information contact the 
Storz National Service 
INTRAOCULAR LENSES Center at(800)237-5906 
FL (800)282-1208 

STORZ OPHTHALMICS, INC. 1990 


All Rights Reserved SPA-3575B 
Caution: Federal (USA) Law restricts these devices to sale by or on the order of a physician 





Tell our 
advertisers 


you see 


their message 
in AJO! 
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Our Solutions For Dry Eyes 
Can Be Found In Patients’ Tears 


re ae 
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À jative-S A POLYQUAD® for Multi-dose Convenience 
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Vol. 113, No. 6 


The Retina Center 
at Saint Joseph Hospital 


and 


American 
Diabetes 
. Association 


present 


Diabetic Retinopathy: 


A Comprehensive Review and Update of the 
Diagnosis and Treatment of Diabetic Retinopathy 


September 18, 1992 


Sheraton Baltimore North 
Baltimore, Maryland 


COURSE DIRECTORS 


Robert P. Murphy, M.D. 
Bert M. Glaser, M.D. 
The Retina Center at St. Joseph Hospital 
Baltimore, Maryland 


FACULTY 


William E. Benson, M.D. 
Wills Eye Institute 


Emily Y. Chew, M.D. 
The National Eye Institute 


Matthew D. Davis, M.D. 
The University of Wisconsin 
Frederick L. Ferris, III, M.D. 
The National Eye Institute 


Raymond N. Sjaarda, M.D. 
The Retina Center at St. Joseph Hospital 


John T. Thompson, M.D. 
The Retina Center at St. Joseph Hospital 


Practicing Physicians: 
$200.00 


Residents, Fellows:* 
Allied Health Personnel 
$100.00 


*With an accompanying letter from department head. 


For further information, contact: 
Course Coordinator 
The Retina Center at St. Joseph Hospital 
7505 Osler Drive, Suite 103 
Baltimore, MD 21204 
(410) 337-4500 
fax (410) 337-3975 
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Haag- Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 (201) 445-1110 


Day in, day out, in your office, the clinic, the hospital or 
the research unit ... for that difficult diagnosis the 
Haag-Streit 900° BM is the reliable choice. Itis a near 
certainty that 


If you can't see it with a 
Haag-otrett, itisn’tthere, so 
improve your image with a 
Haag-streit 900° BM. 


Of all the doctors in the world, over 50,000 own a 
Haag-Streitslitlamp. They have seen the difference. 
If you already have one, you also know. 

If you don't, then trade up to the original, the 900° BM 
Haag-Streit. You too will see the difference. 


(Just a few Haag-Streit owners may not know the 
difference. Why? Because they have never used 
anything but the original!) Your authorized Haag- 
Streit distributor has seen them all. He knows why he 
recommends Haag-Streit. 

Please ask him for the BM literature. 


















University of Southern California 
School of Medicine Postgraduate Division 
and the Department of Ophthalmology 


Present 


OPHTHALMOLOGY: 
An Update for the Practicing Ophthalmologist 


Subspecialties Included: 
Glaucoma 
* Pediatrics 
* Neuro- ulema and 
Patho 
* Retina 


August 15-22, 1992 
Mauna Kea Beach Hotel 
Kamuela, Hawaii 


Tuition: $630.00 ; 
28.25 AMA/CMA Category | Credit 


For registration or information: B. Johnson 
School of Medicine 
1975 Zonal Ave., Los PL hg CA 90033 
Telephone: (213) 342-2545 FAX (213) 342-2152 





JOURNALS NEEDED FOR 
MEDICAL LIBRARIES 
WORLDWIDE 


Your discarded ophthalmology journals can 
be redistributed to medical school libraries 
worldwide where they are desperately need- 
ed for use by local and visiting physicians and 
scholars. Tax advantages may apply. Please 


send a list of journals including title, volumes, 
and years to the address below. Do not send 
journals — shipping instructions will follow. 


Thank you! 


Rabbi Mordecai M. Burstein 
Library of Vision 
Sponsored by 
Doctors to the World Eye Institute 
P.O. Box 7122 
Boulder, Colorado 80306 
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SPA-3406-3 


Diamox Sequels 


acetazolamice Sustained Release Capsules 500 mg 


Diamox Parenteral 


sterile acetazolamide sodium 


Brief Summary 
DIAMOX acetazolamide 
SEQUELS", Tablets and Parenteral 


Please see package insert for full Prescribing Information. 


INDICATIONS: Tablets and Parenteral only: For adjunctive treat- 
ment of edema due to congestive heart failure; drug-induced edema, 
centrencephalic epilepsies (petit mal, unlocalized seizures). All 
forms: chronic simple (open-angle) glaucoma, secondary glaucoma, 
and preoperatively in acute angle-closure glaucoma where delay of 
surgery is desired in order to lower intraocular pressure. For preven- 
tion or amelioration of acute mountain sickness symptoms 1n 
climbers attempting rapid or gradual ascent. 
CONTRAINDICATIONS 

When sodium and/or potassium serum levels are depressed, in 
marked kidney and liver disease or dysfunction, including cirrhosis, 
suprarenal gland failure, and hyperchloremic acidosis. Long-term 
use in chronic noncongestive angle-closure glaucoma. 

WARNINGS 

DIAMOX can cause fetal harm when administered to pregnant 
women. There have been reports of premature delivery and congeni- 
tal anomalies. Administered orally or parenterally, DIAMOX has 
been shown to be teratogenic (defects of limbs) in mice, rats, ham- 
sters, and rabbits. If used during pregnancy, or if the patient becomes 
pregnant while taking DIAMOX, she should be apprised of the poten- 
tial hazard to the fetus. 

Fatalities have occurred (rarely) due to severe reactions to sulfon- 
amides including Stevens-Johnson syndrome, toxic epidermal 
necrolysis, fulminant hepatic necrosis, agranulocytosis, aplastic ane- 
mia, and other blood dyscrasias. Sensitizations may recur when read- 
ministered, irrespective of administration route. Discontinue use if 
signs of hypersensitivity or other serious reactions occur. 

Caution is advised for patients on concomitant high-dose aspirin, 
as anorexia, tachypnea, lethargy, coma, and death have been 
reported. 

PRECAUTIONS 

Increasing the dose may increase drowsiness and paresthesia and 

decrease diuresis. 
Information for Patients: Adverse reactions common to all sulfon- 
amide derivatives may occur: anaphylaxis, fever, rash (including ery- 
thema multiforme, Stevens-Johnson syndrome, toxic epidermal 
necrolysis), crystalluria, renal calculus, bone marrow depression, 
thrombocytopenic purpura, hemolytic anemia, leukopenia, pancy- 
topenia, agranulocytosis. Early detection is advised and, if such 
occurs, discontinue drug and institute appropriate therapy. Use with 
caution in patients with pulmonary obstruction or emphysema. 
DIAMOX use does not obviate the need for prompt descent if severe 
symptoms of high altitude sickness occur. 

Caution is advised for patients receiving concomitant high-dose 
aspirin and DIAMOX, as anorexia, tachypnea, lethargy, coma, and 
death have been reported (see WARNINGS). 

Laboratory Tests: To monitor for hematologic reactions common to 
all sulfonamides, obtain baseline CBC and platelet count before 
beginning DIAMOX therapy and at regular intervals during therapy. 
If significant changes occur, discontinue and institute appropriate 
therapy. Monitor for serum electrolytes. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: No long- 
term animal studies to evaluate the carcinogenic potential of 
DIAMOX have been conducted. In a bacterial mutagenicity assay, 
DIAMOX was not mutagenic when evaluated with and without 
metabolic activation. The drug had no effect on fertility when given 
in the diet to male and female rats at a daily intake of up to 4 times 
the maximum recommended human dose of 1000 mg in a 50 kg 
individual. 

Pregnancy: Pregnancy Category D: (See WARNINGS.) 

Nursing Mothers: Because of potential for serious adverse reactions 
in nursing infants, a decision should be made whether to discontinue 
nursing or the drug. 

Pediatric Use: The safety and effectiveness of DIAMOX in children 
have not been established. 

ADVERSE REACTIONS 

Short-term therapy: paresthesia, particularly a “tingling” feeling 
in the extremities; some loss of appetite, polyuria, drowsiness, confu- 
sion, tinnitus, taste alteration, and GI disturbances such as nausea, 
vomiting, and diarrhea. Metabolic acidosis and electrolyte imbalance 
may occur. Transient myopia has been reported, but subsides when 
drug is discontinued. Other: (occasional) urticaria, melena, hema- 
turia, glycosuria, hepatic insufficiency, flaccid paralysis, convulsion. 
Fatalities have occurred (rarely) due to severe reactions to sulfon- 
amides including Stevens-Johnson syndrome, toxic epidermal 
necrolysis, fulminant hepatic necrosis, agranulocytosis, aplastic ane- 
mia, and other blood dyscrasias (see WARNINGS). 
OVERDOSAGE 

No data are available regarding DIAMOX overdosage in humans. 
Animal data suggest that it is remarkably nontoxic. No specific anti- 
dote is known. Treatment should be symptomatic and supportive. For 
complete OVERDOSAGE and DOSAGE AND ADMINISTRATION, 


see package insert. Rev. 1/90 
25732 
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STORZ OPHTHALMICS, INC. 4 Division of American Cyanamid Company 
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BI Wills Eye Hospital 


Cornea Service 
announces 
The Ninth Biennial Cornea Conference 
Corneal Diseases and Refractive Surgery: 
What's New? 


December 4-5, 1992 


Sheraton Society Hill Hotel 
Philadelphia, PA 


Topics to include: Keratoconus 
Corneal Transplantation 
Excimer Laser Surgery 


Guest Faculty Cornea Service Ex-Fellows 
Jay H. Krachmer, M.D. Eric D. Donnenfeld, M.D. 
lowa City, lowa Lewis R. Groden, M.D. 

Larry W. Piebenga, M.D. 
Marquerite B. McDonald, M.D. Mark G. Speaker, M.D., Ph.D. 
New Orleans, Louisiana 


Wills Eye Hospital Faculty 
Adam J. Altman, M.D. Peter R. Laibson, M.D. 
Elisabeth J. Cohen, M.D. Michael A. Naidoff, M.D. 
Sadeer B. Hannush, M.D. Irving M. Raber, M.D. 
Christopher J. Rapuano, M.D. 


Program Chairman: Elisabeth J. Cohen, M.D. 


CME Credits: Further Information: 

AMA-CME 12 Credit Hours Wills Eye Hospital 
Department of Continuing 

Registration Fees: Medical Education 

$200 Practicing Physicians 900 Walnut Street 

$100 Residents & Fellows Philadelphia, PA 19107 


215-440-3168 





FELLOWSHIPS 
AVAILABLE 


The Heed Ophthalmic Foundation provides 
fellowship support for advanced study or re- 
search in ophthalmology. Applicants must 
be graduates of medical schools accredited 
by the American Medical Association and 
citizens of the United States. Deadline for 
submission of applications: December 31 
for a fellowship starting the following aca- 
demic year. Please direct all inquiries and 
requests for application forms to: 


F. A. Gutman, M.D. 
Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


Cleveland Clinic Foundation 
9500 Euclid Avenue 
Cleveland, OH 44195 
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Sterile Eyelid Cleanser 


NEW CONVENIENT, 
PRE-MOISTENED PADS. 


NON-IRRITATING HYPOALLERGENIC. 


E y e The Professional — i 
SCI uD Product—Now Improved — 


terile Eyelid Cleanser 


S e Specifically Formulated 


For The Hygienic Removal 
Of Eyelid Debris 
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For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


BERENS @ For the rapid performance 
HORIZONTAL § of the screen test - measur- 
PRISM @ ing heterophoria or hetero- 
BARS Ẹ tropiain prism diopters and 

for converging and diverg- $ BERENS 


ing exercise. VERTICAL 


For measuring Hyperphoria § PRISM 
and Orthoptic Training. BARS 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
215 - 884 - 8105 





MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 
date for all other foreign subscribers. 


We stock a limited number of copies back to 1990. 


Domestic Canada & Other Foreign 


Single copies US $15.00 US $20.00 
Prepayment required in each case (U.S. Funds drawn on U.S. bank) 


American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 





An Invitation 
0 Sunrise 
lechnologies 
“rogram on 
Jolmium 
aser 
sclerostomy 


u're invited to find out about the latest 
Ivances in holmium laser sclerostomy, 
new option for the treatment of glau- 
əma. Sunrise Technologies, developer 
‘the gLASE™ 210 Holmium Laser 
ystem, now offers a program—in both 
rinted and video form—that presents a 
ractical guide to successful use of this 
chnique in your practice. Sunrise has 
plied for accreditation of this program. 
or information, call or write today: 
unrise ‘Technologies, Inc., 47257 
remont Blvd., Fremont, CA 945388; 

10) 623-9001. 


orkshop Schedules 


an Francisco, CA — May 9, July 18, August 15 
iiversity of Cal at San Francisco, Koret Vision 
»search Laboratory 

alveston, TX — June 5-6 

uiversity of TX Medical Branch, Outpatient Eye 

inic and Basic Sciences Laboratory 

lanta, GA — June 12-18 

yrthside Hospital 

»s Angeles, CA — June 26 


lis Eye Center of Cedars-Sinai Medical Center 












»¥UNRISE 


ECHNOLOGI/ES 
oul see our lasers in a new light. 


SE is a trademark of Sunrise Technologies 


Pre/Post-operative Considerations 


Surgical Techniques 
Clinical Experience 
Physician Opinions 


Long-term Success Data 








(ketorolac tromethamine) 0.5% 
sterile ophthalmic solution 





Transsclerally Sutured Intraocular Lenses in Penetrating 


Keratoplasty 


David G. Heidemann, M.D., and Steven P. Dunn, M.D. 


We reviewed the charts of 114 consecutive 
patients who underwent penetrating kerato- 
plasty with transscleral fixation of a posterior 
chamber intraocular lens. Two patients died 
within three months of follow-up and were 
excluded from the study. In the remaining 112 
patients, follow-up ranged from four to 47 
months (mean, 17.2 months). Postoperative 
visual acuity improved in 95 patients (85%), 
remained the same in 13 patients (11.5%), and 
worsened in four patients (3.5%). In 71 pa- 
tients with at least one year of follow-up, 
best-corrected visual acuity was 20/40 or bet- 
ter in 17 patients (24%), 20/50 to 20/80 in 25 
patients (35%), 20/100 to 20/400 in 17 patients 
(24%), and counting fingers or worse in 12 
patients (17%). Problems with lens decentra- 
tion, tilt, dislocation, or scleral suture-related 
infections were minimal. Glaucoma and cys- 
toid macular edema were the most common 
causes of decreased visual acuity. Four pa- 
tients (3.6%) developed intraoperative choroi- 
dal detachments. Three patients (2.7%) devel- 
oped rhegmatogenous retinal detachments 
early in the postoperative course. 


P seupopuakic and aphakic bullous keratop- 
athy have become the leading indications for 
penetrating keratoplasty in the United States. 
The removal or exchange of closed-loop ante- 
rior chamber or iris plane lenses has been 
recommended at the time of keratoplasty.*” 
When posterior capsular support is inadequate 
and the eye is to be rendered pseudophakic, the 
surgeon may implant an open-loop anterior 
chamber lens, an iris-sutured posterior cham- 
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ber lens, or a transsclerally sutured posterior 
chamber lens. It has not yet been determined 
which technique will ultimately provide the 
best visual results and the fewest complica- 
tions. Recently, penetrating keratoplasty with 
open-loop anterior chamber lenses has demon- 
strated acceptable results.*!*? However, theoret- 
ical long-term disadvantages with open-loop 
anterior chamber lenses include damage to the 
angle, glaucoma, and progressive endothelial 
cell loss. Previously, penetrating keratoplasty 
with posterior chamber lenses sutured to the 
iris has yielded good visual results!*"*; howev- 
er, this technique may result in decreased pupil 
dilation, pseudophakodonesis,"” cystoid macu- 
lar edema,” and cannot be performed if the iris 
is markedly atrophic or absent. 

Theoretical advantages of transsclerally su- 
tured vs iris-sutured posterior chamber lenses 
include placement of a posterior chamber lens 
that is not fixed to the iris, thus resulting in 
good postoperative pupil dilation, and perhaps 
less cystoid macular edema. This technique 
may also be performed in eyes with an absent or 
atrophic iris. Recently, transsclerally sutured 
lenses in penetrating keratoplasty have demon- 
strated good visual results with minimal com- 
plications; but these series have been small, 
with limited follow-up.” Potential problems 
with transsclerally sutured lenses include risk 
of retinal detachment from increased manipu- 
lation near the pars plana and vitreous base, 
risk of hemorrhage from suture passage 
through the ciliary body, risk of endophthalmi- 
tis or epithelial downgrowth caused by a persis- 
tent tract from the external sclera to the vitre- 
ous cavity, and long-term dependence of 
intraocular lens fixation on an externalized 
transscleral suture.“ Furthermore, this tech- 
nique requires more intraoperative manipula- 
tion and greater surgical time than placement 
of an open-loop anterior chamber lens. We 
studied a consecutive series of 114 patients 
who received transsclerally sutured lenses at 
the time of keratoplasty. 
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Subjects and Methods 





We reviewed the charts of all our patients 
who underwent penetrating keratoplasty with a 
transsclerally sutured posterior chamber intra- 
ocular lens from October 1987 through Septem- 
ber 1991. We previously described our prelimi- 
nary, short-term experience with the first 56 of 
the 114 patients in this series.“ Implantation of 
a transsclerally sutured posterior chamber lens 
rather than an open-loop anterior chamber lens 
was not decided randomly. In general, patients 
with a normal angle and no history of glaucoma 
or diabetes mellitus received an open-loop 
anterior chamber lens. Patients with diabetes, 
glaucoma, or extensive peripheral anterior syn- 
echiae (greater than three clock hours) received 
a transsclerally sutured posterior chamber lens. 
Patients with an open-loop anterior chamber 
lens and documented chronic cystoid macular 
edema also received a transsclerally sutured 
posterior chamber lens. We included only those 
patients who received a transsclerally sutured 
posterior chamber lens. 

The best-corrected visual acuity (with specta- 
cles) at the last follow-up visit was obtained. 
Intraocular pressure was measured by pneumo- 
tonometry until the corneal surface was regular 
enough to perform applanation tonometry. 
Glaucoma was defined as persistently increased 
intraocular pressure that required long-term 
treatment. Cystoid macular edema was diag- 
nosed by fluorescein angiography in most 
cases, and sometimes by biomicroscopy of the 
macula. Peripheral anterior synechiae were 
noted in most cases by slit-lamp examination. 
The position of the lens implant, tilt, decentra- 
tion, anterior or posterior vaulting, or overt 
dislocation were particularly observed. The 
transscleral Prolene fixation sutures were also 
examined carefully for erosion through the con- 
junctiva, loosening, or infection. 

Surgical technique—All penetrating kerato- 
plasties were performed by one of us (S.P.D. or 
D.G.H.). A Flieringa’s ring was used to stabilize 
the globe. Conjunctival flaps, and in some 
cases, scleral flaps were formed before trephi- 
nation. The flaps were usually formed near the 
one and seven o’clock or the 11 and five o’clock 
meridians. The donor cornea was 0.25 mm or 
0.5 mm larger than the recipient cornea. The 
donor cornea was punched with a disposable 
trephine, endothelial side up, with either a 
hand-held or a punch-cutter system. The recipi- 
ent cornea was punched with a hand-held tre- 


phine. After the recipient cornea was removed, 
the lens implant was explanted. This often 
required amputation of the haptics and thread- 
ing of haptic remnants through synechiae. Pe- 
ripheral synechiae were frequently lysed using 
a sponge, blunt spatula, or sharp dissection. A 
meticulous open-sky anterior vitrectomy was 
performed with an automated vitreous cutting 
instrument in every case. During the vitrec- 
tomy, the iris was retracted and careful removal 
of the vitreous near the posterior iris surface 
was attempted. Often, iridoplasty was per- 
formed to create a central pupil and a tense iris 
diaphragm. Viscoelastics were used to tampon- 
ade blood vessels in cases of hemorrhage from 
the iris or angle. 

Posterior chamber lenses with angulated 
modified C polypropylene loops were used in 
the first 40 patients. One-piece polymethyl- 
methacrylate lenses were used in most of the 
remaining patients. The lenses had a 6.0- to 
7.0-mm optic diameter, and 12.5- to 14.0-mm 
haptic spread. One 10-0 polypropylene suture, 
swaged to a TG-160-6 needle, was tied to each 
haptic before trephination. The tip of the nee- 
dle was gently guided against the posterior 
surface of the iris (using the iris as a guide for 
placement), until the sulcus was entered, exit- 
ing the sclera between 0.5 and 2.0 mm posterior 
to the corneoscleral limbus. The scleral suture 
exited approximately 2.0 mm posterior to the 
corneoscleral limbus in the first 70 patients. 
The scleral suture exited approximately 0.5 to 
0.75 mm posterior to the corneoscleral limbus 
in the remaining patients, on the basis of the 
cadaver study, which demonstrated that trans- 
scleral sutures should exit the sclera less than 1 
mm posterior to the corneoscleral limbus for 
true ciliary sulcus fixation.” After the Prolene 
suture exited the sclera, a bite of episclera was 
taken and the Prolene suture was tied. The graft 
was sutured with 12 10-0 nylon interrupted 
sutures, and a 12-bite 10-0 nylon running su- 
ture. The conjunctival flap (and in some cases, 
scleral flap) was closed with 8-0 Vicryl or chro- 
mic sutures. Gentamicin, cefazolin or vancomy- 
cin, and methylprednisolone were adminis- 
tered subconjunctivally. 


Results 


From October 1987 to September 1991, 223 
patients with bullous keratopathy and inade- 
quate posterior capsular support underwent 
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penetrating keratoplasty with placement of a 
secondary lens implant or lens implant ex- 
change. One hundred nine patients received an 
open-loop anterior chamber lens, and 114 pa- 
tients received a transsclerally sutured posteri- 
or chamber lens. This study included only pa- 
tients who received a transsclerally sutured 
posterior chamber lens. 

Of 114 patients, two patients died at less than 
three months of follow-up and were excluded 
from the study. Of the remaining 112 patients 
(112 eyes), 26 (23%) were aphakic and 86 (77%) 
were pseudophakic before keratoplasty. The 
distribution of lens implant type removed dur- 
ing keratoplasty in the 86 pseudophakic pa- 
tients (86 eyes) included 32 (37%) closed-loop 
anterior chamber lenses, 11 (13%) rigid ante- 
rior chamber lenses, 16 (18%) open-loop ante- 
rior chamber lenses, 23 (27%) iris plane lenses, 
and four (5%) posterior chamber lenses. Forty- 
five patients were men and 67 were women. 
Average age was 74.1 years (range, 40 to 95 
years). Of the 112 patients, visual acuity before 
penetrating keratoplasty was 20/100 or better 
in seven patients (6%), 20/200 to 20/400 in 29 
patients (26%), and counting fingers or worse 
in 76 patients (68%). Preoperative disease in 
112 patients included 51 patients (46%) with 
glaucoma, 47 patients (42%) with documented 
cystoid macular edema, 16 patients (14%) with 
diabetes, and 21 patients (19%) with greater 
than three clock hours of peripheral anterior 
synechiae. 

Eight patients died postoperatively, with fol- 
low-up ranging from one to 33 months. All 
eight patients had clear grafts at the last follow- 
up visit. Two of these eight patients died with 
less than three months of follow-up and were 
excluded from the study. The other six patients 
were included in the study, to the point of their 
last follow-up visit. Seven additional patients 
were lost to follow-up, with last follow-up visit 
ranging from nine to 14 months. Five of these 
seven patients had clear grafts at the last visit. 
Of the remaining two patients lost to follow-up, 
one patient had a failed graft and retinal de- 
tachment, and one patient moved to another 
location, developed a perforated corneal ulcer, 
and eventually underwent enucleation. The 
seven patients lost to follow-up were included 
up to their last follow-up visit. 

Average follow-up was 17.2 months (range, 
four to 47 months). Ninety-five of 112 patients 
(85%) had better postoperative than preopera- 
tive visual acuity. Thirteen patients (11.5%) 
had similar preoperative and postoperative vis- 


TABLE 1 
BEST-CORRECTED POSTOPERATIVE VISUAL ACUITY 
WITH SPECTACLES 
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PATIENTS WITH PATIENTS WITH 
AT LEAST AT LEAST 
ONE YEAR OF TWO YEARS OF 
FOLLOW-UP FOLLOW-UP 
(N = 71) (N = 28) 
VISUAL ACUITY NO. (%) NO. (%) 
20/40 or better 17 (24) 8 (29) 
20/50 to 20/80 25 (35) 6 (21) 
20/100 to 20/400 17 (24) 7 (25) 
Counting fingers or worse 12 (17) 7 (25) 


ual acuity. Four patients (3.5%) had worse 
postoperative than preoperative visual acui- 
ty. Best-corrected postoperative visual acuity 
(with spectacles) was determined (Table 1). 

Fifty-one patients (46%) had preoperative 
glaucoma. Of these 51 patients, 30 (59%) re- 
quired additional glaucoma medication postop- 
eratively, including one patient who underwent 
argon laser trabeculoplasty, six patients who 
underwent YAG transscleral cyclocoagulation, 
and one who underwent placement of a Mol- 
teno valve. Of the 51 patients with preoperative 
glaucoma, nine (17%) required no change in 
glaucoma medication, and 12 (24%) required 
less glaucoma medication. Of the 61 patients 
who did not have preoperative glaucoma, 18 
(30%) developed postoperative glaucoma, in- 
cluding one patient who underwent a 5-fluoro- 
uracil trabeculectomy. Of the 112 patients in 
the study, 13 (11.6%) developed at least three 
clock hours of new peripheral anterior syn- 
echiae postoperatively. 

Forty-seven patients (42%) had preoperative 
cystoid macular edema, which was diagnosed 
by fluorescein angiography in most cases. It 
was unknown how many additional patients 
had unrecognized preoperative cystoid macular 
edema. Of the 47 patients with confirmed pre- 
operative cystoid macular edema, 17 (36%) had 
postoperative visual acuity (corrected with pin- 
hole or hard contact lens) of 20/40 or better, 12 
(26%) had postoperative visual acuity of 20/50 
to 20/80, and 18 (38%) had postoperative visu- 
al acuity of 20/100 or worse. Four patients had 
a possible new onset of cystoid macular edema 
postoperatively, two with visual acuity be- 
tween 20/50 and 20/100, and two with visual 
acuity of 20/200 or less. It was not known if 
these four patients had preoperative cystoid 
macular edema. 
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Seven patients (6%) had an allograft rejec- 
tion, three of whom had subsequent graft fail- 
ure. Fourteen (12.5%) of 112 grafts ultimately 
failed. Four grafts failed secondary to glauco- 
ma. Five patients underwent repeated grafts, all 
of which were clear at the last follow-up visit. 
Grafts remained clear in 98 of 112 patients 
(88%). Reasons for limited visual acuity in 
patients with at least one year of follow-up 
were determined (Table 2). 

Intraocular hemorrhage did not develop dur- 
ing passage of the transscleral suture in any 
patient. A hyphema or vitreous hemorrhage 
developed in the early postoperative period in 
13 patients (11.6%). In all 13 patients, the 
hemorrhage was attributed to bleeding during 
lens implant removal or anterior segment re- 
construction, not transscleral fixation of the 
intraocular lens. Late hyphema or vitreous 
hemorrhage, chronic uveitis, or chronic pain 
did not develop in any patient. 

Intraocular lens instability was uncommon. 
In four of 112 patients (3.6%), lens tilt of 
approximately 10 to 20 degrees was noted. The 
intraocular lens was estimated to be decentered 
more than 2.0 mm in three patients (2.7%), 
including one patient in whom the optic edge 
was in the visual axis after repair of a retinal 
detachment. No overt dislocation of the intra- 
ocular lens occurred. 

The transscleral Prolene sutures were cov- 
ered by a conjunctival flap alone in 75 of 112 
patients (67%), and were buried under a scleral 
flap in 37 patients (33%). Exposed transscleral 


TABLE 2 
REASON FOR DECREASED POSTOPERATIVE VISUAL 
ACUITY IN PATIENTS WITH GREATER THAN ONE YEAR 
OF FOLLOW-UP 





VISUAL ACUITY 


20/50 OR LESS 20/200 OR LESS 


REASON (N = 44) (N = 20) 
Glaucoma 4 2 
Glaucoma and failed graft 4 4 


Glaucoma and 
cystoid macular edema 


2 
Cystoid macular edema 11 
Failed graft 1 
Age-related maculopathy 5 
Other retinal disease 6 
Corneal scarring 1 
Unknown 10 
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sutures were noted in 17 patients, all of whom 
had received a conjunctival flap alone. No 
transscleral sutures became exposed in patients 
who received scleral flaps. In 15 of 17 patients 
with an exposed transscleral Prolene suture, 
the suture was successfully trimmed close to 
the knot, and the conjunctiva eventually cov- 
ered the knot. Two patients were brought back 
to the operating room for placement of scleral 
patch grafts over persistently exposed sutures. 
No loose or broken transscleral sutures were 
noted, and none was removed. No transscleral 
suture-related infections developed. One pa- 
tient developed epithelial downgrowth, but 
this resulted from a chronic wound leak after a 
5-fluorouracil trabeculectomy and not from the 
buried transscleral Prolene suture. 

Three patients developed postoperative rheg- 
matogenous retinal detachments, one at five 
and two at eight weeks postoperatively. The 
retinal detachment was successfully repaired in 
two patients (resulting in 20/50 and 20/60 
visual acuity, respectively), and was inoperable 
in one patient. None of these patients had 
severe myopia, lattice degeneration, or previ- 
ous retinal tear or detachment. 

Four patients developed marked intraopera- 
tive choroidal detachments (two serous and two 
hemorrhagic). The choroidal detachments were 
nonexpulsive and were estimated to occupy 
between 40% and 70% of the vitreous cavity 
intraoperatively. In all four cases, the choroidal 
detachments were noted toward the end of the 
open-sky portion of the procedure, during or 
just after placement of the transsclerally 
sutured intraocular lens. The choroidal de- 
tachments resolved uneventfully in two pa- 
tients. One patient had persistent choroidal 
detachments and limited visual acuity postop- 
eratively, and one patient developed a rhegma- 
togenous retinal detachment eight weeks post- 
operatively. 





Discussion 


Previously, penetrating keratoplasty and lens 
implant exchange for bullous keratopathy var- 
ied with respect to study design, methodology, 
patient population, preoperative ocular di- 
sease, intraocular lens implant type, and length 
of follow-up.’ Therefore, direct comparison of 
our results to previous results was difficult. We 
did not compare our patients who underwent 
placement of an open-loop anterior chamber 
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lens with those who received a transsclerally 
sutured posterior chamber lens because the 
preoperative ocular disease differed in each 
group. We implanted a transsclerally sutured 
lens in patients with diabetes mellitus, exten- 
sive peripheral anterior synechiae, glaucoma, 
or in patients who had chronic cystoid macular 
edema associated with an open-loop anterior 
chamber lens. We therefore preselected pa- 
tients in the transscleral group with a theoreti- 
cal higher risk of developing postoperative pe- 
ripheral anterior synechiae, glaucoma, cystoid 
macular edema, and other problems. 

In previous studies of penetrating keratoplas- 
ty and lens implant exchange for bullous kera- 
topathy, between 9% and 75% of patients 
achieved postoperative visual acuity of 20/40 
or better, and 15% to 60% achieved visual 
acuity of 20/200 or worse.” In our 71 patients 
with at least one year of follow-up, visual 
acuity with spectacles was 20/40 or better in 17 
(24%), 20/50 to 20/400 in 42 (59%), and count- 
ing fingers or worse in 12 (17%) (Table 1). The 
postoperative visual results in our series of 
penetrating keratoplasty for bullous keratop- 
athy compared favorably to previous results. 
Our patients generally had poor preoperative 
visual acuity and marked ocular disease. It is 
encouraging that 95 of 112 patients (85%) ob- 
tained better postoperative than preoperative 
visual acuity, and only four (3.5%) developed 
worse postoperative visual acuity. 

In our study, glaucoma was a common cause 
of decreased visual acuity. Comparison with 
previous studies was difficult, however, be- 
cause we preselected patients with angle abnor- 
malities or a history of glaucoma. Of the 51 
patients with preoperative glaucoma, 12 (24%) 
required less or no glaucoma medication post- 
operatively, nine (17%) required no change in 
glaucoma medication, and 30 (59%) required 
long-term increased glaucoma medication or 
surgical procedures, including six patients who 
underwent transscleral YAG cyclocoagulation, 
one patient who underwent argon laser trabec- 
uloplasty, and one patient who underwent 
placement of a Molteno valve. Of the 61 pa- 
tients with no history of preoperative glauco- 
ma, 18 (30%) developed a new onset of glauco- 
ma after penetrating keratoplasty. This 
incidence of new glaucoma was similar to that 
described in previous studies of penetrating 
keratoplasty for bullous keratopathy with 
open-loop anterior chamber lenses or iris-su- 
tured posterior chamber lenses.'"'"*' The glau- 
coma could not be controlled with medication 


alone in only one of the 18 patients with new- 
onset postoperative glaucoma. This patient un- 
derwent a 5-fluorouracil trabeculectomy, which 
eventually failed. Only controlled clinical trials 
will demonstrate whether sutured posterior 
chamber lenses are associated with less post- 
operative glaucoma than open-loop anterior 
chamber lenses in patients with bullous kera- 
topathy and inadequate posterior capsular sup- 
port. 

Cystoid macular edema remains one of the 
most common causes of limited vision after 
penetrating keratoplasty for bullous keratop- 
athy.”®!7 Cystoid macular edema is difficult to 
diagnose and quantitate in the presence of 
bullous keratopathy. In our series, 47 of 112 
patients (42%) had a history of confirmed pre- 
operative cystoid macular edema, though the 
true incidence was undoubtedly higher. Of the 
47 patients with confirmed preoperative cys- 
toid macular edema, 17 (36%) eventually ob- 
tained visual acuity of 20/40 or better, 12 
(26%) had visual acuity of 20/50 to 20/80, 
seven (15%) had visual acuity of 20/100 to 
20/400, and 11 (23%) had visual acuity of 
counting fingers or worse. Six patients had 
possible new-onset cystoid macular edema 
postoperatively, but it was not known if it 
existed preoperatively. The incidence of post- 
operative cystoid macular edema in our study 
was similar to the incidence in previous studies 
of penetrating keratoplasty and implantation of 
open-loop anterior chamber lenses or iris-su- 
tured posterior chamber lenses,”"’ but mean- 
ingful comparisons could not be made because 
of differences in study size, design, preopera- 
tive disease, and length of follow-up. 

Vitreal or retinal traction may occur when 
performing an extensive open-sky vitrectomy 
and when placing sutures through the sulcus, 
near the vitreous base and peripheral retina. In 
our series, three of 112 patients (2.7%) devel- 
oped a rhegmatogenous retinal detachment in 
the early postoperative period. This incidence 
was similar to that in previous studies of pene- 
trating keratoplasty combined with anterior 
vitrectomy. Musch and associates” described a 
4.1% incidence of retinal detachments in 527 
patients who underwent penetrating kerato- 
plasty and anterior vitrectomy. In previous 
studies of penetrating keratoplasty and iris- 
sutured posterior chamber lenses, Soong and 
associates’ described a 2.3% incidence of reti- 
nal detachment in 133 patients, and Price and 
Whitson” described a 0.9% incidence of retinal 
detachment in 233 patients. A high incidence of 
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retinal detachment was not noted in our series. 
However, because the incidence of retinal de- 
tachment after penetrating keratoplasty and 
anterior vitrectomy is relatively low (0.9% to 
4.1%), only a large series would provide mean- 
ingful information with regard to incidence of 
retinal detachment. We believe the theoretical 
risk of retinal detachment associated with 
placement of a transsclerally sutured lens 
should be considered until further data are 
available. Caution should be used in patients 
with severe myopia, lattice degeneration, or a 
history of a retinal tear. 

Greater intraoperative time and more intra- 
operative manipulation is required with place- 
ment of a transsclerally sutured lens as com- 
pared with an anterior chamber lens. This 
increased length of intraoperative hypotony 
theoretically increases the risk of serous or 
hemorrhagic choroidal detachment. Four of our 
patients developed large, nonexpulsive choroi- 
dal detachments intraoperatively. In each pa- 
tient, the choroidal detachment occurred after 
the eye had been open at least ten minutes, 
during or just after placement of the transscler- 
al sutures. In one patient, the choroidal hemor- 
rhage occurred when the patient coughed dur- 
ing placement of the second transscleral suture. 
In these patients, the choroidal detachment 
might not have occurred if an anterior chamber 
lens rather than a sutured posterior chamber 
lens had been placed, because the period of 
hypotony would have been reduced. This is 
especially important in patients who undergo 
surgical procedures with local rather than gen- 
eral anesthesia, because of the risk of hemor- 
rhage associated with cough or sudden move- 
ment when the eye is open. However, iris- 
sutured intraocular lenses are also associated 
with prolonged open-eye intraocular surgical 
time, yet without a reported increase in choroi- 
dal detachments. Therefore, the choroidal de- 
tachment may be related to placement of the 
transscleral suture rather than prolonged hy- 
potony. We believe these theoretical risks asso- 
ciated with increased intraoperative time and 
transscleral suture placement should be consid- 
ered when deciding between open-loop ante- 
rior chamber lens or sutured posterior chamber 
lens implantation. 

Because there is no postoperative fibrosis, if 
the transscleral suture holding the intraocular 
lens breaks, the lens may dislocate. Lubniewski 
and associates” described dislocation of a 
transsclerally sutured posterior chamber lens 
after the fixation sutures were cut. They noted 


no inflammation or fibrous encapsulation of 
haptics in postmortem histopathologic study of 
three eyes with transsclerally sutured lenses. 
They thought the stability of a transsclerally 
sutured lens was dependent on an intact trans- 
scleral suture and not fibrosis of the haptics in 
the sulcus. Overt lens dislocation did not occur 
in our series, but we were careful to avoid 
cutting the transscleral Prolene suture. In 16 
cases of transscleral suture erosion through 
the conjunctiva, the suture was successfully 
trimmed in 14 cases, and was eventually cov- 
ered with donor sclera in two cases. Problems 
with intraocular lens tilt or decentration were 
minimal. No endophthalmitis or transscleral 
suture-related infection developed. 

On the basis of our study, penetrating kerato- 
plasty with transscleral fixation of posterior 
chamber lenses appears to warrant further in- 
vestigation. Considering the preoperative ocu- 
lar disease in our patients, good postoperative 
visual results were obtained, and the incidence 
of glaucoma, cystoid macular edema, and graft 
failure was comparable to that in previous stud- 
ies of open-loop anterior chamber and iris- 
sutured posterior chamber lenses. Lens insta- 
bility and transscleral suture-related infections 
were minimal. However, the potential in- 
creased risk of infrequent but serious complica- 
tions such as retinal detachment, choroidal 
detachment, and late lens dislocation or trans- 
scleral suture—related problems must be consid- 
ered until the results of large series comparing 
open-loop anterior chamber, iris-sutured pos- 
terior chamber, and transsclerally sutured pos- 
terior chamber lenses are available. We current- 
ly implant transsclerally sutured lenses only in 
patients with glaucoma, extensive synechiae, 
diabetes, or in patients with chronic cystoid 
macular edema associated with an open-loop 
anterior chamber lens. 
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Simultaneous Corneal Laceration Repair, Cataract 


Removal, and Posterior Chamber Intraocular Lens 


Implantation 





Jeffrey C. Lamkin, M.D., Dimitri T. Azar, M.D., Mariana D. Mead, M.D., 
and Nicholas J. Volpe, M.D. 


Frequently, patients with lens laceration or 
traumatic cataract coincident with corneal 
laceration, or both, must undergo two separate 
procedures—primary repair of the corneal lac- 
eration and secondary lens removal with or 
without intraocular lens implantation. We 
performed simultaneous corneal laceration 
repair, extracapsular cataract extraction, and 
posterior chamber lens implantation in seven 
patients with lacerating ocular injuries who 
met inclusion criteria for this procedure. With 
average follow-up of 10% months, all seven 
patients achieved visual acuity of 20/40 or 
better with spectacle correction. YAG posteri- 
or capsulotomy was the only additional proce- 
dure. One patient had macular pigmentation 
consistent with either traumatic or photic 
maculopathy. There were no other complica- 
tions attributable to the surgical procedures. 
We believe that certain lacerating injuries of 
the anterior segment are particularly amena- 
ble to cataract extraction and lens implanta- 
tion at the time of primary laceration repair. 
This approach obviates additional operative 
and anesthetic risks, while affording more 
timely visual rehabilitation. 


Lens INJURY with resultant cataract formation 
frequently occurs in lacerating ocular trauma. If 
lens damage is unmistakably severe, with floc- 
culent cortical material in the anterior chamber, 
lens removal is generally performed at the time 
of repair of the primary laceration.’ There is 
considerable hesitancy, however, to implant an 
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intraocular lens at the time of simultaneous 
laceration repair and lensectomy/lens extrac- 
tion?!" 

We studied the outcome of primary repair of 
corneal laceration combined with lens extrac- 
tion/aspiration and intraocular lens implanta- 
tion. We believe that certain patients with lacer- 
ating anterior segment injuries would benefit 
from such a procedure. This one-stage ap- 
proach offers more rapid visual rehabilitation 
in a single surgical procedure and anesthetic 
exposure. We treated seven patients whose lac- 
erating injuries rendered them suitable candi- 
dates for this procedure. 


Subjects and Methods 


Between Aug. 1, 1989, and March 31, 1991, 
67 patients with corneal or corneoscleral lacer- 
ations were admitted to our institution. Of 
these 67 patients, 17 had an associated traumat- 
ic cataract or lens injury at initial examination 
and were considered for simultaneous corneal / 
corneoscleral laceration repair, lens extraction, 
and intraocular lens implantation. Inclusion 
criteria included the following: (1) clean (that 
is, not grossly contaminated) full-thickness cor- 
neal laceration that, after repair, permitted ade- 
quate visualization of the iris and lens; (2) 
definite laceration or rupture of the anterior 
lens capsule; (3) zonulocapsular integrity suffi- 
cient to support either capsular or ciliary sulcus 
fixation of the lens implant; and (4) no evidence 
of posterior segment injury or foreign body as 
determined by clinical examination or comput- 
ed tomography, or both. Exclusion criteria in- 
cluded the following: (1) vitreous anterior to 
the posterior capsular plane after anterior vit- 
rectomy, if necessary; (2) corneal opacity or 
hyphema after repair of the laceration that 
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obscured visualization of the lens; (3) intraocu- 
lar foreign body posterior to the lens-iris dia- 
phragm; (4) moderate or severe posterior seg- 
ment injury; and (5) patient age of less than 18 
years. The presence of iris in the wound, the 
shape or location of the wound, and anterior 
segment intraocular foreign body were not con- 
sidered absolute contraindications. Seven pa- 
tients met these inclusion criteria. 

Preoperative computed tomography of the 
orbits was performed for patients in whom an 
intraocular foreign body could not be ruled out 
by clinical examination. The time that elapsed 
between injury and surgical procedures was 
recorded for all patients. Treatment with intra- 
venously administered broad-spectrum antibi- 
otics was initiated before surgical procedures in 
all cases. 

In six patients, the choice of implant power 
was based on the refractive error, axial length 
measurement, and average keratometry read- 
ing from the contralateral eye. In one patient 
with an emmetropic contralateral eye, a +20.5- 
diopter lens was used empirically (Patient 5). 

General anesthesia was given in all patients 
via endotracheal intubation. Balanced saline 
solution was used to reform the anterior cham- 
ber. In patients in whom hyphema was noted, 
anterior chamber blood was irrigated before 
complete closure. Any anterior segment foreign 
bodies were likewise removed with forceps or 
intraocular magnets, before the completion of 
laceration repair. Aerobic and anaerobic cul- 
tures were obtained for all laceration wounds 
and foreign bodies. The corneal laceration was 
securely closed with interrupted 10-0 nylon 
sutures. Special attention was directed toward 
minimizing suture tension and corneal distor- 
tion. Knots were buried away from the visual 
axis. 

Before proceeding with lens removal, the 
anterior capsular rupture and the nature of lens 
damage were well established. A corneoscleral 
groove was fashioned at the surgical corneo- 
scleral limbus with a scarifier blade. The ante- 
rior chamber was entered with a supersharp 
blade and reformed with viscoelastic. The cap- 
sulotomy was performed as an extension of the 
laceration/rupture, by using a cystotome and 
anterior capsulotomy. For lens aspirations, au- 
tomated irrigation/aspiration through a 0.5- 
mm port was performed through the limbal 
entry site. The incision was enlarged in the bed 
of the previously constructed groove, to a chord 
length of 7 mm. In the case of extracapsular 
extraction, the lens was expressed through an 
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11-mm wound, followed by automated cortical 
aspiration. For phacoemulsification, the limbal 
entry site was enlarged to 3.2 mm to permit 
passage of the phacoemulsification tip, then 
enlarged to 7 mm for the intraocular lens im- 
plant. The capsular fornices were reformed 
with viscoelastic, to ensure an intact posterior 
capsule. If a localized posterior capsular defect 
was discovered, limited automated anterior vit- 
rectomy was performed until the vitreous was 
entirely posterior to the posterior capsule. A 
posterior chamber intraocular lens was then 
implanted. If the anatomy permitted, capsular 
fixation was performed. In eyes with extensive 
anterior capsular defects, sulcus fixation was 
performed. Stability of the implant was verified 
by gentle rotation or rocking. 

Limbal incisions were closed with interrupt- 
ed 10-0 nylon sutures. Gentamicin was injected 
subconjunctivally in all patients. Antibiotic 
ointment was applied to the injured eye before 
placement of a pressure patch and metal shield. 
Intravenous administration of antibiotics was 
continued for at least 72 hours. Application of 
antibiotic ointment or drops was continued 
once or twice daily as long as corneal sutures 
were present. Corticosteroid drops were in- 
stilled from one to four times daily as indicated 
by corneal wound healing and anterior segment 
inflammation. Corneal laceration sutures were 
removed after at least 12 weeks if wound heal- 
ing appeared adequate. The sequence and tim- 
ing of suture removal was based on refractive 
error, and results of keratometry and keratosco- 
py. Cataract wound sutures were cut only if 
they caused corneal astigmatism. 

Postoperatively, patients were examined for 
visual acuity, grading of anterior chamber reac- 
tion, iris synechiae to the wound or the lens 
implant, anterior chamber depth, intraocular 
pressure, posterior capsular opacification, pos- 
terior segment findings, and any associated 
complications. 


Results 


Seven men with corneal lacerations and asso- 
ciated cataract met the previously defined crite- 
ria and were included in our study. Preopera- 
tive data included interval from injury to 
surgical procedures, mode of injury, presence 
and type of intraocular foreign body, presence 
of iris prolapse, laceration location, and size 
(Table 1). Intraoperative and postoperative data 
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TABLE 1 
PREOPERATIVE FINDINGS 





INTERVAL 
PENA Selden LACERATION 
PATIENT NO., TO REPAIR INTRAOCULAR IRIS 
AGE (YRS) (HRS) MODE OF INJURY FOREIGN BODY PROLAPSE LOCATION LENGTH (MM) 

1, 39 48 Glass container No Yes Paracentral 4 
explosion 

2, 37 6 Thorned rose No No Paracentral 4 
branch 

3, 31 5 Cutting metal No No Paracentral 4 
on metal 

4, 50 12 Hammering metal Anterior chamber, Yes Paracentral 3 
on metal brass 

5, 40 4 Spectacles shat- Anterior chamber, No Central, 10, curvi- 
tered by frac- glass paracentral linear 
tured saw 
blade 

6, 24 3 Struck with No Yes Peripheral S 
flying wooden 
shard 

E 8 Struck with Anterior chamber, No Central, 4 
insulation cilium paracentral 
rod 





included posterior capsular damage, method of 
lens extraction, implant type and fixation, final 
refractive error, visual acuity, intraocular pres- 
sure, follow-up length, and additional proce- 
dures (Table 2). 

Interval from injury to repair ranged from 
three to 48 hours, with a mean of 12 hours. In 
five eyes, the laceration was paracentral. In one, 
it was peripheral. In another, it was primarily 


paracentral and peripheral, with a small cen- 
tral extension. Preoperatively, corneal wounds 
were sealed with prolapsed iris in three eyes. 
Anterior segment foreign bodies were removed 
from three eyes. In two eyes, posterior capsular 
rents were discovered as cortical aspiration was 
completed. In each eye, the size and location of 
the rent was consistent with the original injury. 
With limited automated anterior vitrectomy, 


TABLE 2 
INTRA- AND POSTOPERATIVE FINDINGS 





IMPLANT FINAL 
PATIENT POSTERIOR METHOD OF TYPE AND VISUAL 
NO. CAPSULE LENS REMOVAL FIXATION ACUITY 
1 Intact Aspiration 3-Piece 20/20 
capsular 
2 Small rent Aspiration 1-Piece 20/40 
capsular uncorrected 
3 Small rent Aspiration 1-Piece 20/20 
sulcus 
4 No Aspiration 1-Piece 20/20 
capsular 
5 No Extraction 3-Piece 20/40 
capsular 
6 No Phacoemulsification 1-Piece 20/20 
capsular 
7 No Aspiration 1-Piece 20/40 
capsular 


FINAL 
INTRAOCULAR 
PRESSURE FINAL FOLLOW-UP ADDITIONAL 
(MM HG) REFRACTION (MOS) PROCEDURES 
14 (Plano—1.00 x 40) 24 None 
18 Lost to follow-up 4 None 
16 (Plano—2.75 x 11) 12 None 


9 (—0.50 —0.75 x 100) 9 Capsulotomy 


16 (—3.00 —1.00 x 40) 6 Capsulotomy 
11 (—0.50 —3.00 x 155) 12 Capsulotomy 
16 (—1.50) 6 Capsulotomy 


a —————————————————— 
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around and through the capsular defect, vitre- 
ous was cleared from the posterior and anterior 
chambers. In one eye, capsular fixation of the 
implant was possible. In the other, the lens 
implant was placed in the ciliary sulcus. Nei- 
ther necessitated scleral fixation with sutures. 

On final follow-up, averaging 10% months 
(range, four to 24 months), all seven patients 
achieved at least 20/40 best-corrected visual 
acuity. In no patient was a gas-permeable con- 
tact lens indicated for best-corrected visual 
acuity. 

None of the intraoperative cultures grew 
pathogenic organisms. No patient required top- 
ical or systemic glaucoma medications, because 
no postoperative intraocular pressure problems 
developed in any patient. No postoperative 
infection or exuberant inflammation with cycli- 
tic membrane formation developed. None of 
the implants became dislocated or decentered. 
YAG laser posterior capsulotomy was the sole 
additional procedure performed. Four of five 
patients with intact posterior capsules under- 
went capsulotomy; each of these had at least 
two lines of improvement in visual acuity after- 
ward. 

Patient 2 was last seen at our institution four 
months after his injury. His visual acuity was 
20/40, uncorrected. No information regarding 
his final refractive status is available. 

Patient 5 had a complex laceration with a 
small central extension. He recovered 20/40 
visual acuity, which was attributed to central 
corneal scarring. Postoperatively, a hyperpig- 
mented lesion of the parafoveal and perifoveal 
retinal pigment epithelium was noted. Retinal 
consultation led to the differential diagnosis of 
traumatic vs photic maculopathy. 


Discussion 


Lacerating injuries of the anterior segment 
are a significant cause of ocular morbidity.” 
The crystalline lens is damaged, either directly 
or indirectly, in a notable proportion of these 
cases, with estimates ranging from 27% to 
50%. Proper management is often dictated 
by the severity of injury to the cornea, lens, and 
other ocular structures. In some cases, lens 
damage is so extensive that it interferes with 
proper, safe primary repair of the laceration. In 
these cases, there is broad agreement that pri- 
mary lens removal is indicated.'® In other cases, 
the lens damage is focal and out of the visual 


axis, or is equivocal. Again, surgical manage- 
ment of these patients is not controversial. 
Because localized cataracts may remain so in- 
definitely, and because a natural crystalline 
lens with a clear visual axis is preferable to an 
implant, lens removal should be deferred at the 
time of primary repair. 

Finally, some eyes will have obvious cataract 
formation, but an intact capsule or self-sealing 
capsular laceration/rupture. In these eyes, re- 
pair of the corneal laceration may be accom- 
plished safely without surgically addressing the 
cataract. The timing of lens removal in these 
cases, as well as the role of lens implants in any 
traumatized eye, is controversial. The approach 
has evolved historically. Although earlier re- 
ports appeared to favor delaying traumatic cata- 
ract removal,’*'® recent advances in ophthalmic 
microsurgical procedures have enabled ocular 
trauma surgeons to address acute lens inju- 
ries." The value of primary lens removal in 
certain injuries has been demonstrated.” 

Agreement is not universal on this point, 
however. Three objections to primary traumatic 
cataract extraction with lens implantation have 
been raised.’ First, the visual significance of the 
acute lens injury is difficult to assess accurately. 
Second, these acutely traumatized eyes are fre- 
quently treated by relatively inexperienced sur- 
geons, namely ophthalmology residents and 
fellows. Third, the less-controlled surgical en- 
vironment of emergency trauma cases is in- 
herently limited (late hours and fatigued or 
stressed operating teams, for example). We 
agree that any lens that may not harbor visually 
significant opacity should be left untouched. If, 
however, the visual consequences of a lens 
injury are obvious at the time of laceration 
repair, particularly if there is a large anterior 
capsular defect, we advocate primary lens re- 
moval. We agree with Muga and Maul” that lens 
removal is less difficult at the time of primary 
repair, before considerable vascular engorge- 
ment, inflammation, and synechiae develop. 

Several studies described good results with 
lens implantation after traumatic cataract ex- 
traction, performed either coincident with cata- 
ract extraction or secondarily, as a separate 
procedure.”'*” In these studies, only one pa- 
tient underwent cataract removal and intraocu- 
lar lens implantation simultaneously with lacr- 
ation repair. There are several reasons for the 
reluctance to place an implant at the time of 
primary laceration repair and cataract remov- 
al.” First, there is concern that in the acutely 
traumatized eye, an artificial lens implant 
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might act as a potential nidus for microbial 
replication. We will only consider lens implan- 
tation in those eyes in which corneal wounds 
are free of any vegetable material or soil-related 
contamination. We believe that a sterile lens 
implant should neither increase the likelihood 
of posttraumatic endophthalmitis nor compli- 
cate its treatment. 

A second concern with lens implantation at 
initial repair is potential aggravation of exces- 
sive inflammation and its complications (pupil- 
lary seclusion or occlusion, glaucoma, rubeosis, 
and macular edema). None of the seven pa- 
tients in our series developed excessive intraoc- 
ular inflammation or related complications. We 
do not believe, therefore, that this concern is 
sufficient to contraindicate lens implantation. 

Some surgeons believe that the risk of nonin- 
flammatory, traumatic glaucoma is a sufficient 
contraindication to lens implantation. Eyes in 
our series were subjected to sharp, lacerating 
injuries, which are less likely to cause lasting 
outflow facility abnormalities than blunt, con- 
tusive injuries. Nevertheless, we deferred ante- 
rior chamber implants in all traumatized eyes. 
Glaucoma was not a complication in any of our 
patients, at least during the modest period of 
follow-up. 

Some surgeons argue that if posterior seg- 
ment injury necessitates surgical treatment, an 
implant may make this intervention more diffi- 
cult. We specifically excluded eyes with severe 
posterior segment injury, knowing that correc- 
tive surgical procedures would be more easily 
performed on an aphakic eye. As retinal sur- 
geons become more familiar with vitrectomy 
and buckling procedures in pseudophakic eyes, 
this objection may become less relevant.” 

Most victims of ocular trauma are young. The 
long-term safety of artificial lens implants in 
this population is not yet established; thus, 
youth may be considered a contraindication to 
lens implantation. Although our patients were 
younger than the typical recipient of a lens 
implant, the youngest was 21 years old. This 
is well above the age of many patients in 
whom lens implantation for traumatic cataract 
has been performed.*'* The long-term risks 
of aphakic contact lens correction must be 
weighed against the uncertain safety of a lens 
implant in a relatively young eye. 

Finally, irregular astigmatism after corneal 
laceration often necessitates contact-lens cor- 
rection for maximal postoperative visual acu- 
ity. The hazards and limitations inherent in 
contact-lens use by the typical victim of lacerat- 


ing ocular trauma are multiple and include an 
abnormal corneal surface with attendant tear 
film and epithelial disturbances, increased risk 
of microbial contamination and infection, and 
long-term endothelial attrition aggravated by 
the original injury.” Additionally, the typical 
victim of these injuries is a young man who may 
neglect proper lens care and follow-up exami- 
nation, or forego lens use entirely. 

We directed special attention toward careful 
closure of corneal lacerations, to minimize 
postoperative irregular astigmatism. No addi- 
tional refractive procedures were necessary. 
Even if contact-lens correction is required to 
correct residual irregular astigmatism, patients 
with implants are more satisfied with their 
uncorrected visual acuity than aphakic pa- 
tients. 

The only complication in our series that 
might have been attributable to the procedure 
was a pigmentary maculopathy in Patient 5. 
The ophthalmoscopic findings were considered 
to be consistent with either posttraumatic hy- 
perplasia of the retinal pigment epithelium or 
microscope-induced retinal phototoxicity. This 
patient's corneal laceration was the most exten- 
sive in this series and required the lengthiest 
repair (approximately 90 minutes). A complex 
corneal laceration, the repair of which will be 
time-consuming, may be an additional contra- 
indication to this combined procedure. 

We advocate simultaneous corneal laceration 
repair, lens removal, and intraocular lens im- 
plantation in selected ocular trauma victims. 
Operative and anesthetic risks are reduced, 
postoperative recovery is less complicated, and 
visual rehabilitation is more rapid. The primary 
requisite is a cornea sufficiently transparent 
after repair to permit safe visualization for lens 
removal and intraocular lens implantation. Our 
experience with this approach has been favor- 
able. Analysis of greater numbers of patients 
undergoing this procedure with longer follow- 
up is needed, however, before it can be widely 
accepted. 
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OPHTHALMIC MINIATURE 
She had narrow blue eyes, the kind that do not have much depth or 
variety of expression, like the glass-bright eyes fixed so realistically in furry 
stuffed toys yet which hold attention by their surface colour. 


Nadine Gordimer, My Son’s Story 


New York, Viking Penguin, 1990, p. 49 


Efficacy and Safety of Lodoxamide 0.1% vs Cromolyn 


Sodium 4% in Patients With Vernal Keratoconjunctivitis 





Delmar R. Caldwell, M.D., Philippe Verin, M.D., Rosi Hartwich-Young, Ph.D., 
S. Martha Meyer, B.S., and Margaret M. Drake, B.A. 


A multicenter, double-masked, parallel- 
group clinical study compared the efficacy and 
safety of lodoxamide 0.1% ophthalmic solu- 
tion and cromolyn sodium 4% ophthalmic so- 
lution in 120 patients with vernal keratocon- 
junctivitis. On various follow-up visits, the 
clinical efficacy of lodoxamide 0.1% was statis- 
tically superior to cromolyn sodium 4% in 
alleviating four of the primary symptoms 
(itching, tearing, foreign-body sensation, and 
discomfort) and five of the primary signs 
(Trantas’ dots, palpebral conjunctival chang- 
es, bulbar conjunctival hyperemia, erythema/ 
swelling of the eyelids and periorbital tissues, 
and epithelial disease). At no time during the 
study was cromolyn sodium 4% statistically 
superior to lodoxamide 0.1% in demonstrating 
improvements in clinical signs and symptoms 
of vernal keratoconjunctivitis. The physi- 
cian’s clinical judgment of patients’ response 
to treatment showed lodoxamide 0.1% effected 
a greater and earlier improvement than cro- 
molyn sodium 4%. Both drugs were safe for 
topical ophthalmic use when used four times 
daily for up to 28 days. 


VERNAL KERATOCONJUNCTIVITIS is a severe non- 
infectious allergic conjunctivitis involving the 
cornea and conjunctiva, characterized by inter- 
mittent exacerbations that are often seasonal. 
The condition is usually seen in children or 
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young adults, with a male predominance.'” 
Geographic differences in the prevalence of 
vernal keratoconjunctivitis have been noted, 
and genetic as well as environmental factors 
may also be contributory.” Although vernal 
keratoconjunctivitis has long been considered 
to be an atopic disease triggered in susceptible 
individuals by common airborne allergens or 
contact lenses,*” recent evidence suggests that 
more than one immune mechanism may be 
involved in the origin of the disease.’ 

The disease generally affects the upper tarsal 
conjunctiva, which shows a papillary hypertro- 
phy and has a cobblestone appearance in severe 
cases. The limbal conjunctiva may also be af- 
fected, either as localized edema and hyper- 
emia or as Trantas’ dots (white collections of 
degenerating epithelial cells and eosinophils). 
Corneal changes may include punctate keratop- 
athy, epithelial erosions, corneal ulcers, and 
plaques. The main clinical signs and symptoms 
are intense photophobia, severe itching, tena- 
cious stringy mucous discharge, and tearing. 

Because vernal keratoconjunctivitis is a self- 
limited disease, treatment of the symptoms 
should provide short-term benefit with no 
long-term harm. Topically and systemically ad- 
ministered corticosteroids, which relieve the 
itching, affect the corneal disease only mini- 
mally, and their adverse effects (glaucoma and 
cataract) can be severely damaging. Antihista- 
mines are only partially or temporarily effective 
in dealing with histamine, one of the many 
mediators in the complex processes involved in 
allergic reactions. Mast cell stabilizers may be 
valuable drugs in prophylaxis and treatment of 
vernal keratoconjunctivitis because they inhibit 
the degranulation of mast cells and have not 
been associated with serious adverse reactions. 
We evaluated the efficacy and safety of lodox- 
amide 0.1% ophthalmic solution in comparison 
with cromolyn sodium 4% ophthalmic solution 
(two mast cell stabilizers®) in the treatment of 
patients with vernal keratoconjunctivitis. 
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Patients and Methods 


From January 1987 to December 1989, 120 
patients were enrolled by 14 investigators (11 
in the United States and three in Europe) in a 
multicenter clinical study. Lodoxamide 0.1% 
ophthalmic solution was compared with cro- 
molyn sodium 4% ophthalmic solution in a 
28-day, double-masked, parallel-group study 
in which patients were randomly assigned to 
treatment. 

Before initiation of the study, approval of the 
Human Research Review Board of each institu- 
tion and informed consent of each patient 
meeting enrollment criteria were obtained. Eli- 
gibility for the study was based on clinical 
diagnosis of vernal keratoconjunctivitis. Exclu- 
sion criteria included the following: ocular di- 
sease other than vernal keratoconjunctivitis, 
ocular surgical procedures within the previous 
six months, visual field loss, anatomically nar- 
row anterior chamber angle, ocular hyperten- 
sion (>21 mm Hg) or glaucoma, hypersensitivi- 
ty to any component of the medications, 
contact-lens wear during the course of the 
study, concomitant medications that could in- 
terfere with the evaluation of response to treat- 
ment, pregnant and nursing women, and wom- 
en of child-bearing age who were not using 
adequate contraceptive methods. Patients be- 
ing treated with other medications for vernal 
keratoconjunctivitis were permitted to enroll in 
the study, if they discontinued their current 
treatment for the duration of the study and 
underwent a one-day washout of their previous 
medications before starting treatment with the 
test medication. 

After enrollment, an ocular examination was 
performed, and clinical signs and symptoms 
were recorded. Intraocular pressure was meas- 
ured in each eye. The patients were randomly 
assigned to one of the following two treatment 
groups: lodoxamide 0.1% or cromolyn sodium 
4% ophthalmic solution. Each patient was in- 
structed to instill one drop of the masked medi- 
cation into each affected eye four times daily 
during waking hours for 28 days. 

Clinical observations and evaluation of clini- 
cal signs and symptoms were performed on 
days 0, 3, 7, 14, 21, and 28. Ocular symptoms 
which were evaluated included discomfort, 
itching, foreign-body sensation, photophobia, 
acute ocular pain, and tearing. Ocular clinical 
signs evaluated included discharge, papillae, 
palpebral and bulbar conjunctival changes, 
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swelling and erythema of the eyelids and peri- 
orbital tissues, limbal changes, epithelial 
disease, blepharoptosis, and Trantas’ dots. 
Ocular clinical signs and symptoms were stand- 
ardized and scored from 0 to 3 (0, absent; 1, 
mild; 2, moderate; and 3, severe). 

Physicians also evaluated the patients’ over- 
all clinical condition regarding response to 
treatment at each follow-up visit in reference to 
the patient’s condition at the initial examina- 
tion on day 0. Physician’s judgments were 
scored from 0 (fully controlled) to 4 (worse). 

Patients were considered to be eligible for 
efficacy analysis if they instilled medication as 
instructed for at least three consecutive days 
and returned for one follow-up visit. Patients 
were eligible for safety analysis if they instilled 
at least one dose of the medication. Discontinu- 
ation from the study could occur at any time for 
any of the following reasons: treatment failure 
(no improvement of clinical signs or symptoms; 
or two or more clinical signs or symptoms 
markedly worsened), adverse reactions, incor- 
rect dosing, loss to follow-up, interfering treat- 
ment or disease, misdiagnosis, missed visits, or 
personal reasons. 

Patients not eligible for efficacy analysis were 
excluded from all statistical analyses. Addition- 
ally, patients not eligible at a particular follow- 
up visit were excluded from data analyses for 
that visit. Evaluation of efficacy was based on 
statistical analysis of changes from baseline in 
ocular clinical signs and symptoms. All analy- 
ses of efficacy variables were based on the 
Cochran-Mantel-Haenszel chi-square test of 
rank scores. 


Results 


Of the 120 patients enrolled, 60 (50.0%) were 
treated with lodoxamide 0.1% ophthalmic so- 
lution, and 60 (50.0%) were treated with cro- 
molyn sodium 4% ophthalmic solution. Thir- 
teen patients in the lodoxamide 0.1% treatment 
group did not complete the study, and 11 pa- 
tients in the cromolyn sodium 4% treatment 
group were discontinued from the study. All of 
the 120 patients enrolled were eligible for safe- 
ty analysis. Eighty-seven patients were eligible 
for efficacy analysis. Of the 33 patients not 
eligible for efficacy analysis, one did not return 
for the first follow-up examination on day 3, 
meaning that no follow-up efficacy data were 
available for that patient. It was discovered that 
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conditions of the remaining 32 patients had 
been misdiagnosed before the study. Because 
the protocol for this study allowed for the 
enrollment of patients with allergic, giant pap- 
illary, or vernal conjunctivitis, three distinctly 
different patient number series were randomly 
generated, and a patient diagnosed as having 
vernal keratoconjunctivitis was assigned a 
number from the vernal series. During the early 
course of the study, it was noted that some 
patients diagnosed and enrolled as patients 
with vernal conjunctivitis appeared, on the 
basis of their age (65 years, for example) and 
mild ocular signs and symptoms, to have al- 
lergic/atopic or contact lens-induced giant 
papillary conjunctivitis rather than vernal kera- 
toconjunctivitis. These observations were con- 
firmed by the sponsor’s Medical Monitor by 
masked review of all case report forms as well 
as by personal examination of some of the 
patients. The 32 patients with a questionable 
diagnosis of vernal keratoconjunctivitis were 
subsequently excluded from all efficacy analy- 
ses for that indication. 

We determined the demographic characteris- 
tics of all patients eligible for efficacy analysis 
(Table 1). The average age of these patients was 
consistent with that of typical vernal patients 
(18.1 years for the cromolyn sodium-treated 
group, and 16.6 years for the lodoxamide-treat- 
ed group). Most were children and teenagers, 
predominantly boys. The age range was 5 to 46 
years for cromolyn sodium-treated patients, 
and 5 to 47 years for lodoxamide-treated pa- 
tients. More black patients had been randomly 
assigned to the cromolyn sodium-treated 
group than to the lodoxamide-treated group (16 
vs 11 patients, respectively). Incidentally, most 
of the black patients (eight randomly assigned 
to cromolyn sodium treatment and ten random- 
ly assigned to lodoxamide treatment) were en- 
rolled in New Orleans, a city with a population 
that is 60% black. None of the baseline differ- 
ences between the two treatment groups was 
statistically significant. However, within each 
treatment group, there was a difference be- 
tween European and United States populations 
in baseline disease severity. For this reason, all 
statistical analyses of efficacy were stratified for 
disease severity. 

On various follow-up visits, the clinical effi- 
cacy of lodoxamide 0.1% was statistically supe- 
rior to cromolyn sodium 4% in alleviating four 
of the primary symptoms associated with ver- 
nal keratoconjunctivitis (itching, tearing, for- 
eign-body sensation, and discomfort) and five 
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TABLE 1 
DEMOGRAPHIC CHARACTERISTICS OF PATIENTS 


LODOXAMIDE CROMOLYN 
0.1% SODIUM 4% 
Total number of patients 
eligible for safety analysis 60 60 
Total number of patients 
eligible for efficacy analysis 43 44 
Age* (yrs), mean + SD? 16.6 + 15.2 1.32116 
Gender* 
Male 29 33 
Female 13 11 
Unknown 1 0 
Race* 
White 26 25 
Black 11 16 
Hispanic 2 1 
Asian 1 1 
Other 3 1 
Patients discontinued from 
treatment 
Missed visits 7 7 
Treatment failures 3 1 
Adverse reactions 2 1 
Personal reasons 1 1 
Incorrect dosing 0 1 


*Age, gender, and race of patients eligible for efficacy analy- 
sis (excluding 32 patients in whom vernal keratoconjunctivitis 
was misdiagnosed and one without any follow-up examination). 

‘SD indicates standard deviation. 


of the primary clinical signs of vernal kerato- 
conjunctivitis (Trantas’ dots, palpebral con- 
junctival changes, bulbar conjunctival hyper- 
emia, swelling and erythema of the eyelids and 
periorbital tissues, and epithelial disease; Table 
2). Trends toward improvement were observed 
in the lodoxamide-treated group in relieving 
erythema and swelling of the eyelids and peri- 
orbital tissues on day 3 (P = .066), discomfort 
on day 28 (P = .088), photophobia on day 7 (P 
= .060), and acute ocular pain on day 14 (P = 
.074). No significant group differences were 
observed in resolving discharge, papillae, lim- 
bal changes, or blepharoptosis with either 
treatment. At no time during the study was 
cromolyn sodium 4% statistically superior to 
lodoxamide 0.1% in demonstrating improve- 
ments in clinical signs and symptoms. All avail- 
able data indicated that lodoxamide 0.1% oph- 
thalmic solution was more effective than 
cromolyn sodium 4% ophthalmic solution in 
the treatment of vernal keratoconjunctivitis. 
Physicians’ clinical judgment of patients’ re- 
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TABLE 2 
STATISTICALLY SIGNIFICANT IMPROVEMENTS IN OCULAR CLINICAL SIGNS AND 
SYMPTOMS 
PATIENTS IMPROVED(%) 
EXAMINATION CROMOLYN 
VARIABLES DAY LODOXAMIDE SODIUM P VALUE* 
Ocular clinical signs 
Palpebral conjunctival 
changes 14 24/40 (60.0) 17/39 (43.6) 041 
Bulbar conjunctival 
hyperemia 7 21/42 (50.0) 9/43 (20.9) .007 
Eyelid swelling/ 
erythema 7 22/42 (52.4) 12/43 (27.9) .020 
Epithelial disease 3 7/42 (16.7) 2/40 ( 5.0) .024 
Trantas’ dots 21 14/38 (36.8) 4/38 (10.5) .022 
Ocular symptoms 
Discomfort 21 36/38 (94.7) 30/38 (78.9) .018 
Itching 3 21/42 (50.0) 14/40 (35.0) .030 
7 33/42 (78.6) 23/43 (53.5) < .001 
14 34/40 (85.0) 27/39 (69.2) .020 
21 34/38 (89.5) 30/38 (78.9) .016 
Foreign-body sensation 14 29/40 (74.4) 26/39 (66.7) .032 
Tearing 7 25/42 (59.5) 17/43 (39.5) 015 
14 29/40 (72.5) 17/39 (43.6) 002 
21 32/38 (84.2) 22/38 (57.9) 001 





*P values based on Cochran-Mantel-Haenszel chi-square test analysis of rank scores controlling for 


severity at day 0. 


sponse to treatment showed lodoxamide 0.1% 
effected a greater and earlier improvement than 
cromolyn sodium 4%, resulting in statistically 
significant differences favoring lodoxamide on 
day 3 (P = .003), day 7 (P = .001), day 14 (P = 
.002), day 21 (P = .019), and day 28 (P = .032; 
Figure). 

Safety was determined by evaluating the fre- 
quency and incidence of adverse reactions and 
other unusual ocular clinical signs and symp- 
toms (Table 3). Treatment-related ocular ad- 
verse reactions for both treatments were mild, 
nonserious, and infrequent, and none of the 
events resulted in ocular sequelae. Nonocular 
treatment-related adverse reactions were un- 
common. Two of the 60 patients (3.3%) treated 
with lodoxamide 0.1% ophthalmic solution 
were discontinued from the study because of 
adverse reactions (discomfort and nausea), and 
one of the 60 patients (1.7%) treated with 
cromolyn sodium 4% ophthalmic solution was 
discontinued from the study because of erythe- 
ma and chemosis. Although all adverse reac- 
tions leading to discontinuation were related to 
treatment, none of these reactions was serious. 
These data demonstrated both lodoxamide 
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Figure (Caldwell and associates). Mean physician’s 
clinical judgment scores by treatment day for lodox- 
amide 0.1% ophthalmic solution (filled circles) vs 
cromolyn sodium 4% ophthalmic solution (open cir- 
cles) in patients with vernal keratoconjunctivitis. 
Phys indicates physician. 
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TABLE 3 
FREQUENCY AND INCIDENCE OF 
TREATMENT-RELATED ADVERSE REACTIONS 





CROMOLYN 
LODOXAMIDE 0.1% SODIUM 4% 
NO. (%) NO. (%) 
ADVERSE REACTIONS (N=60) (N=60) 
Ocular 
Discomfort 2 (3.3) 3 (5.0) 
Itching 1 (1.7) 2 (3.3) 
Pain 1 (1.7) 0 — 
Foreign-body sensation 0 — 2 (3.3) 
Vision decrease 0 — 1 TA 
Edema 0 — 1 (1.7) 
Hyperemia 0 — 1 (1.7) 
Erythema 0 — 1 (1.7) 
Chemosis 0 — 1 (1.7) 
Nonocular 
Nausea 1 (1.7) 0 — 





0.1% ophthalmic solution and cromolyn sodi- 
um 4% ophthalmic solution were well tolerated 
and safe for topical ocular use in vernal kerato- 
conjunctivitis when one drop four times daily 
was instilled for up to 28 days. 





Discussion 





Vernal keratoconjunctivitis is the most severe 
of the noninfectious ocular allergic disorders 
associated with degranulation of mast cells.’ 
The healthy human eye contains approximately 
50 million mast cells, primarily concentrated on 
the outer ocular surface. Each mast cell is filled 
with several hundred granules containing pre- 
formed chemical mediators, and on the surface 
of the mast cell membrane are receptors for 
antibodies. Chronic exposure to an offending 
allergen (antigen) results in the combination of 
antigen and antibody (IgE) on mast cells. In this 
reaction, the antigen is captured by an IgE 
molecule that is bound to a mast cell mem- 
brane. The result is the release of a cascade of 
preformed mediators (histamine) and newly 
formed mediators (prostaglandins, leukotri- 
enes, and chemotactic factors) that increase 
conjunctival vessel permeability and trigger 
immediate and late-phase inflammatory reac- 
tions. These events result in a Type I hypersen- 
sitivity response (itching, redness, tearing, pal- 
pebral conjunctival changes [papillae], and 
corneal involvement [vascularization or plaque 
formation]). 


Topical ophthalmic lodoxamide 0.1% and 
cromolyn sodium 4%, mast cell stabilizers, 
have both been effective in the treatment of 
vernal keratoconjunctivitis, and this study was 
designed to assess any differences between the 
two treatments. Both drugs proved effective in 
the clinical circumstances prevailing in this 
study, although the superior efficacy of lodox- 
amide 0.1% ophthalmic solution was evi- 
denced by alleviation of four of the primary 
symptoms (itching, tearing, foreign-body sen- 
sation, and discomfort) and five of the primary 
clinical signs (Trantas’ dots, palpebral conjunc- 
tival changes, bulbar conjunctival hyperemia, 
erythema/swelling of the eyelids and periorbi- 
tal tissues, and epithelial disease). Both drugs 
were safe and comfortable. 

Lodoxamide has been clinically efficacious 
in the treatment or prevention of several types 
of noninfectious allergic conjunctivitis, most 
notably vernal keratoconjunctivitis.*"’ It has 
also been found to be 2,500 times more potent 
than cromolyn sodium and similar to cromolyn 
sodium in its ability to inhibit mediator re- 
lease." We demonstrated the superior efficacy of 
lodoxamide 0.1% ophthalmic solution com- 
pared to cromolyn sodium 4% ophthalmic so- 
lution in reducing the severity of vernal 
keratoconjunctivitis. 
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OPHTHALMIC MINIATURE 

“My name,” said the spider, “is Charlotte.” 

“Charlotte what?” asked Wilbur, eagerly. 

“Charlotte A. Cavatica. But just call me Charlotte.” 

“I think you're beautiful,” said Wilbur. 

“Well, I am pretty,” replied Charlotte. “There's no denying that. Almost 
all spiders are rather nice-looking. I’m not as flashy as some, but I’ll do. I 
wish I could see you, Wilbur, as clearly as you can see me.” 

“Why can’t you?” asked the pig. “I’m right here.” 

“Yes, but I’m near-sighted,” replied Charlotte. ‘I’ve always been dread- 
fully near-sighted. It’s good in some ways, not so good in others. Watch me 


wrap up this fly.” 


E. B. White, Charlotte’s Web 


New York, Harper & Row, 1952, p. 37 


Topically Administered Norfloxacin Compared With 


Topically Administered Gentamicin for the Treatment 


of External Ocular Bacterial Infections 


Ian M. Miller, Ph.D., Roger Vogel, M.D., Thomas J. Cook, M.S., 
Johanna Wittreich, B.A., and The Worldwide Norfloxacin Ophthalmic Study Group 


In this double-masked study, we randomly 
assigned 488 patients with clinical signs of 
acute bacterial conjunctivitis or blepharitis, 
or both, to treatment with either norfloxacin 
ophthalmic solution 0.3% (245) or gentamicin 
ophthalmic solution 0.3% (243) for one week. 
Of the patients with positive cultures, 71% (85 
of 120) of the norfloxacin-treated patients and 
65% (86 of 133) of the gentamicin-treated pa- 
tients were clinically cured. An additional 
25% (30 of 120) of norfloxacin-treated patients 
and 32% (43 of 133) of gentamicin-treated pa- 
tients were clinically improved. On the basis 
of posttreatment cultures, 89% of all cultured 
bacteria were eradicated (146 of 179 orga- 
nisms) or suppressed (14 of 179 organisms) 
after treatment with norfloxacin. The condi- 
tion of five norfloxacin-treated patients did 
not clinically improve, compared with the 
condition of eight gentamicin-treated pa- 
tients. Both antibiotics had similar efficacy 
against gram-positive and against gram-nega- 
tive organisms. One norfloxacin-treated pa- 
tient and two gentamicin-treated patients 
withdrew from the study because of local 
intolerance. Norfloxacin appears to be an ef- 
fective and relatively safe agent for the treat- 
ment of bacterial infections of the eyelids or 
conjunctiva, or both. In this study, norfloxacin 
was Clinically and microbiologically similar 
in activity to gentamicin. 


Te QUINOLONES are a new Class of antibacteri- 
al agents with considerable potential in the 
treatment of ophthalmic infections.’ The anti- 
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bacterial action of quinolones is by inhibition 
of bacterial DNA gyrase, a new antibacterial 
mechanism. This mechanism of action is theo- 
retically less likely to generate resistance.” Nor- 
floxacin is a quinolone with a wide spectrum of 
antibacterial activity. Its in vitro spectrum cov- 
ers gram-positive and gram-negative bacteria, 
including Pseudomonas aeruginosa.”® In system- 
ic use for urinary tract infections, norfloxacin is 
effective against a broad spectrum of orga- 
nisms." 

In vitro, norfloxacin provides potent and 
wide-spectrum antibacterial action against ocu- 
lar pathogens.’ Given the spectrum of activity 
and the reduced likelihood for crossresistance, 
plus the positive systemic efficacy and good 
safety profile in the treatment of urinary tract 
infections, we desired to evaluate the use of 
norfloxacin ophthalmic solution in treating in- 
fections of the conjunctiva and eyelids. We 
compared ophthalmic solutions of norfloxacin 
to gentamicin, an agent frequently used for the 
treatment of external ocular infections. 


Subjects and Methods 


Our double-masked, parallel study in which 
patients were randomly assigned to treatment 
compared 0.3% norfloxacin ophthalmic solu- 
tion, preserved with 0.0025% benzalkonium 
chloride, to commercially available 0.3% genta- 
micin ophthalmic solution, preserved with 
0.01% benzalkonium chloride. 

For inclusion in the study, patients were re- 
quired to have a clinical diagnosis of acute 
conjunctivitis, blepharitis, or blepharoconjunc- 
tivitis. All patients were required to have con- 
junctival hyperemia, and at least one of the 
following: purulent exudates; crusting on eye- 
lids; thickened, red eyelid margins; or loss of 
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some cilia. Patients with the following were 
excluded: symptoms of longer than seven days’ 
duration; treatment with ophthalmic cortico- 
steroids or antibiotics in the previous two 
weeks; clinical signs or symptoms typical of 
viral, chlamydial, or fungal infection; or aller- 
gic inflammation. We also excluded patients 
treated with concomitant systemic or other 
ophthalmic antimicrobial treatment; those al- 
lergic to quinolone derivatives or to gentami- 
cin; and women who were pregnant, nursing, or 
of child-bearing age and not using adequate 
contraceptive measures. 

All patients gave informed consent. Before 
treatment, the investigators measured visual 
acuity, evaluated symptoms, and conducted an 
external ocular examination. A specimen for 
bacteriologic evaluation was obtained from the 
conjunctiva (or eyelid margin for a patient with 
blepharitis alone) with a calcium alginate- 
moistened swab. The swab was placed in a 
Calgon-Ringer solution containing 1% sodium 
metaphosphate. The specimen was plated onto 
both blood and chocolate agar plates, and incu- 
bated for 48 hours in 4%-enriched CO,. Both a 
qualitative and quantitative analysis of bacteri- 
al growth was performed,’ and the results ex- 
pressed as colony-forming units per ml of the 
Calgon-Ringer solution. 

Patients were randomly assigned to treat- 
ment with either norfloxacin or gentamicin, one 
drop every two hours in the affected eye or eyes 
during waking hours on the first day. On subse- 
quent days, the regimen was one drop four 
times daily. Patients were required to return 
after three full days of treatment. The investiga- 
tor judged the patients as either clinically im- 
proved or not clinically improved. Patients with 
clinical improvement, regardless of bacterio- 
logic results, continued to use the test medica- 
tion for the balance of one week of treatment. 
These patients were requested to return for a 
final visit 12 to 72 hours after their final dose. 
Patients who did not show a clinical improve- 
ment were either discontinued from the study, 
or treatment was continued at the discretion of 
the investigator. 

The bacteriologic status of patients was cate- 
gorized on the basis of their pretreatment cul- 
ture. To be considered positive, an organism 
must have been present in numbers greater 
than the critical number established for that 
type of culture. The critical numbers for the 
different organisms were the following: greater 
than 0 for Streptococcus pneumoniae, B-hemo- 
lytic streptococci, Neisseria sp., and all gram- 


negative rods; ten or greater for a-hemolytic 
streptococci (other than S. pneumoniae), Staphy- 
lococcus aureus, Micrococcus sp., and Bran- 
hamella catarrhalis; 100 or greater for Staphylo- 
coccus sp. and Bacillus sp., and greater than 
10,000 for corynebacteria (diphtheroids). A 
bacteriologic outcome was scored for each or- 
ganism based on the bacterial counts obtained 
on the posttreatment swab. Cultures with no 
organisms present in the posttreatment swab 
were classified as eradicated; those with orga- 
nisms present, but in lower numbers than the 
critical number were classified as suppressed; 
those with organisms present in numbers equal 
to or greater than the critical number were 
classified as persisting. 

Clinical outcome was scored at the end of 
treatment as cured (no clinical signs or symp- 
toms of infection), improved (clinical signs or 
symptoms, or both, still present, but of less 
severity than at pretreatment), unimproved (no 
change in clinical signs and symptoms from 
pretreatment), or worsened (clinical signs and 
symptoms increased from pretreatment). For 
evaluation of an outcome to be possible, a 
patient was required to have a positive culture 
before treatment, and both a bacteriologic and 
clinical outcome recorded. 

Comparisons between treatment groups in 
bacteriologic and clinical efficacy were per- 
formed using the Mantel-Haenszel procedure 
without continuity correction, stratifying on 
investigator.*” Treatment-by-investigator in- 
teraction was assessed by testing the homoge- 
neity of the odds ratio.” In those patients who 
were treated bilaterally, the eye with the worse 
clinical outcome was chosen for the analysis of 
clinical outcome. A similar, but separate selec- 
tion was performed for bacteriologic outcome. 
Demographic variables were compared be- 
tween groups using an analysis of variance 
(age) or Fisher’s exact test (categoric variables). 
For all comparisons, a critical value of P < .05 
was used. 


Results 


Four hundred eighty-eight patients were en- 
rolled into the study. Clinical outcome data 
were available on 446 patients. Evaluation of 
outcomes was not possible in 193 of these 
patients (they had no organism isolated, an 
insufficient number of organisms isolated, or 
did not have both pretreatment and posttreat- 
ment cultures performed). 
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The patients had a large age range, including 
95 patients younger than 18 years (52 in the 
norfloxacin-treated group and 43 in the genta- 
micin-treated group). Approximately 40% of 
all patients were treated bilaterally. Approxi- 
mately 60% of the patients had conjunctivitis, 
25% had blepharoconjunctivitis, and 15% had 
blepharitis. Demographics were not significant- 
ly different between treatment groups. 

Regardless of bacteriologic status, most pa- 
tients in both treatment groups were either 
clinically cured or improved. Of the 446 pa- 
tients for whom clinical outcome data were 
available, approximately 91% (404) were either 
cured or improved, with no notable difference 
between treatments. A similar clinical efficacy 
was seen in the 253 patients in whom evalua- 
tion of outcomes was possible. Norfloxacin 
treatment induced a clinical cure in 71% of the 
patients in whom evaluation of outcome was 
possible (85 of 120) compared with 65% of 
those treated with gentamicin (86 of 133). The 
outcomes of an additional 25% of norfloxacin- 
treated patients (30 of 120) and 32% of 
gentamicin-treated patients (43 of 133) were 
rated as clinically improved. The outcomes of 
4% of the norfloxacin-treated patients (five of 
120) and 3% of the gentamicin-treated patients 
(four of 133) were rated as not improved. Com- 
plete eradication of the pathogen and a favor- 
able clinical outcome was achieved in 87 of 120 
norfloxacin-treated patients (72%) and 101 of 
133 gentamicin-treated patients (76%). There 
was no significant difference between treatment 
groups. On the basis of the large number of 
patients in whom evaluation of outcome was 
possible, there was an 80% power to detect an 
18% difference in cure rates between the groups 
with a = 0.05. 

The clinical outcomes were stratified by or- 
ganism (Table 1). Five evaluable norfloxacin- 
treated patient outcomes failed to show clinical 
improvement, compared with eight genta- 
micin-treated patient outcomes. In the four 
norfloxacin-treated patients who did not show 
improvement, the organisms isolated were 
gram-positive (coagulase-negative staphylo- 
cocci or a-hemolytic streptococci). In the eight 
gentamicin-treated patients who did not show 
improvement, the organisms isolated were gram 
negative (Enterobacteriaceae and Acinetobacter 
sp.) and gram positive (various staphylococci, 
Micrococcus sp., and S. pneumoniae). 

Bacteriologic outcomes were stratified by or- 
ganism (Table 2). For the most part, all strains 
were eradicated or suppressed..byweach treat- 
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ment. The exceptions included the same orga- 
nisms noted in Table 1 for those patients who 
did not show improvement during the treat- 
ment period. 

Adverse reactions developed in 9.8% of nor- 
floxacin-treated patients (24 of 245) and 5.4% 
of gentamicin-treated patients (13 of 243) (P = 
.09). The most frequent adverse reaction for 
both norfloxacin- and gentamicin-treated pa- 
tients was a mild to moderate burning sensa- 
tion on instillation, which was well tolerated by 
patients in both treatment groups and did not 
cause any patient to discontinue treatment. No 
other adverse reaction occurred in more than 
two patients in either treatment group. Adverse 
reactions that did cause discontinuation of 
treatment were a persistent burning in one 
norfloxacin-treated patient, and an allergic re- 
action in another. One patient discontinued 
gentamicin treatment because of a periocular 
dermatitis, a second because of chemosis and 
edema of the eyelid, and a third because of 
redness of the eye and increasing discharge. 





Discussion 





We observed norfloxacin to be of similar effi- 
cacy and safety to the established ocular anti- 
bacterial agent, gentamicin. Our observations 
of the efficacy and relative safety of norfloxacin 
were similar to those in a controlled, double- 
masked study comparing norfloxacin with to- 
bramycin in the United States,"'! as well as to 
those in a similarly designed European study 
comparing norfloxacin with chloramphenicol.” 
Both the incidence of cultured organisms and 
their response to norfloxacin were similar in all 
three studies. This suggests that the sensitivity 
of ocular organisms to norfloxacin is similar in 
the United States, where quinolone usage is 
increasing rapidly, and in Europe, where quino- 
lone usage is still infrequent. 

Approximately 52% (253 of 488) of the pa- 
tients in our study met the microbiological 
criteria indicative of a bacterial origin for their 
clinical signs and symptoms as defined by 
Cagle and Abshire® and Cagle and associates. 
This percentage was similar to that in a previ- 
ous comparison of norfloxacin with tobramy- 
cin," but much higher than that in a comparison 
of norfloxacin to chloramphenicol.” In all three 
studies, the patients all had clinical signs and 
symptoms typical of bacterial infections. Two 
hundred thirty-five of 488 patients (47%) in our 
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TABLE 1 
CLINICAL OUTCOME BY ORGANISM 


LL 


NO. OF ORGANISMS FROM 
NORFLOXACIN-TREATED 
PATIENTS 


NO. OF ORGANISMS FROM 
GENTAMICIN-TREATED 
PATIENTS 





ORGANISM 


Gram-negative organisms 


Enterobacteriaceae* 10 3 
Pseudomonas aeruginosa 2 1 
Pseudomonas sp. 2 1 
Haemophilus sp.t 8 1 
Neisseria gonorrhoeae 4 0 
Neisseria sp. 1 1 
Moraxella sp. 5 1 
Acinetobacter sp. 1 2 
Other rods? 2 1 
Unidentified rods 1 1 
Total, gram-negative organisms 36 12 
Gram-positive organisms 
Staphylococcus aureus 22 8 
Staphylococci, coagulase- 35 21 
negative’ 
Micrococcus sp. 8 7 
Streptococcus pneumoniae 4 1 
Streptococci, a-hemolytic 10 4 
Streptococci, B-hemolytic 2 0 
Aerococcus sp. 0 1 
Bacillus sp. 2 0 
Corynebacteriaceae 1 0 
Total, gram-positive organisms 84 42 
Total 120 54 


NOT NOT 


CURED IMPROVED IMPROVED TOTAL CURED IMPROVED IMPROVED TOTAL 


0 13 2 5 1 8 
0 3 0 0 0 0 
0 3 1 1 0 2 
0 9 18 1 0 19 
0 - 3 1 0 4 
0 2 0 s 0 4 
0 6 4 0 0 4 
0 3 3 1 1 5 
0 3 0 1 0 1 
0 2 1 0 0 1 
0 48 32 14 2 48 
0 30 28 11 2 41 
4 60 30 30 2 62 
0 15 4 6 1 11 
0 5 8 £ 1 13 
1 15 5 5 0 10 
0 2 0 1 0 1 
0 1 0 0 0 0 
0 2 0 0 0 0 
0 1 1 2 0 3 
5 131 76 59 6 141 
5 179 108 73 8 189 





*Included species of Escherichia, Citrobacter, Klebsiella, Enterobacter, Serratia, and Proteus. 
tAll Haemophilus organisms identified to the species level were H. influenzae. 
tIncluded species of Aeromonas, Alcaligenes, and Flavobacterium. 


‘Included St. epidermidis and several other species. 


study either did not have a growth of organisms 
that met the rigorous criteria that suggested a 
bacterial origin, had cultures missing, or had 
cultures performed at incorrect times. 

If all patients in our study who had bacterial 
growth from their swabs are considered, then 
the positive culture rate was 81% (395 of 488) 
of the total study population. The techniques 
for sampling, culturing, and definition of a 
pathogen may have been biased toward a nega- 
tive finding, although we have no direct test of 
this hypothesis. Many times the origin of the 
infection was not bacterial as initially thought, 
thus precluding evaluation of many outcomes. 
Previous studies, either prospective or retro- 
spective, have found that only 55% to 88% of 
patients with apparent external ocular bacterial 


infections have positive bacterial cultures,"""*"" 
implying a possible viral origin for the remain- 
der. Another study found closer to 98% positive 
isolates, but used a seven-day culture tech- 
nique, including culture for anaerobic bacte- 
ma” 

On the basis of our findings and previous 
studies, conjunctivitis may be self-limiting in 
some patients. Thus, conjunctivitis may im- 
prove regardless of treatment, and possibly 
patients should not be subjected to treatment of 
any type. However, the public health risks of 
individuals with purulent exudates that may be 
communicable, as well as the small but real 
threat of a sight-threatening complication, tend 
to outweigh the risks of treatment. It was diffi- 
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TABLE 2 
BACTERIOLOGIC OUTCOME BY ORGANISM 





NO. OF ORGANISMS FROM 
NORFLOXACIN-TREATED 
PATIENTS 


ORGANISM 


Gram-negative organisms 


Enterobacteriaceae* 13 0 
Pseudomonas aeruginosa 3 0 
Pseudomonas sp. 3 0 
Haemophilus sp.t 9 0 
Neisseria gonorrhoeae 4 0 
Neisseria sp. 2 0 
Moraxella sp. 6 0 
Acinetobacter sp. 2 0 
Other rods* 3 0 
Unidentified rods 2 0 
Total, gram-negative organisms 47 0 
Gram-positive organisms 
Staphylococcus aureus 23 2 
Staphylococci, coagulase- 38 12 
negative’ 
Micrococcus sp. 14 0 
Streptococcus pneumoniae 4 0 
Streptococci, a-hemolytic 14 0 
Streptococci, B-hemolytic 2 0 
Aerococcus sp. 1 0 
Bacillus sp. 2 0 
Corynebacteriaceae 1 0 
Total, gram-positive organisms 99 14 
Total 146 14 


ERADICATED SUPPRESSED 


NO. OF ORGANISMS FROM 
GENTAMICIN-TREATED 
PATIENTS 





PERSISTED TOTAL ERADICATED SUPPRESSED PERSISTED TOTAL 


0 13 8 0 0 8 
0 3 0 0 0 0 
0 3 2 0 0 2 
0 9 18 1 0 19 
0 4 4 0 0 4 
0 2 4 0 0 4 
0 6 4 0 0 4 
1 3 5 0 0 5 
0 3 1 0 0 1 
0 2 1 0 0 1 
1 48 47 1 0 48 
5 30 36 1 4 41 
10 60 43 10 9 62 
1 15 9 0 2 11 
1 5 9 0 4 13 
1 15 10 0 0 10 
0 2 1 0 0 1 
0 1 0 0 0 0 
0 2 0 0 0 0 
0 1 2 1 0 3 
18 131 110 12 19 141 
19 179 157 13 19 189 





*Included species of Escherichia, Citrobacter, Klebsiella, Enterobacter, Serratia, and Proteus. 
tAll Haemophilus organisms identified to the species level were H. influenzae. 


*Included species of Aeromonas, Alcaligenes, and Flavobacterium. 


‘Included St. epidermidis and several other species. 


bacterial conjunctivitis or blepharitis in our 
study because both groups of patients received 
active treatments. In a previous study of anti- 
bacterial agents in a pediatric population, some 
children were not treated with an antibacterial 
agent.” The study found that the disease was 
self-limiting, yet the severity and duration of 
the clinical signs and symptoms of infection 
were less in the group treated with antibacterial 
agents. 

We described patient outcome as cured or 
improved. Although improvement may only 
have represented a step toward self-resolution, 
we believe this information is useful because 
this group of patients would not have required a 
further antibiotic. The high level of eradica- 


tions in the clinically improved patients further 
supports this conclusion. 

Although we could not determine the un- 
equivocal efficacy of norfloxacin in treating ex- 
ternal ocular bacterial infections, the effect of 
norfloxacin was similar to that of the currently 
used gentamicin, as demonstrated by the clini- 
cal and microbiological resolution of the exter- 
nal ocular condition in most of our patients. 
Whereas gentamicin has largely replaced chlo- 
ramphenicol in the United States as the first- 
line treatment for ocular infections, resistance 
to aminoglycocides appears to be increasing.’ 
This increasing resistance may make the availa- 
bility of an ophthalmic formulation of a quino- 
lone such as norfloxacin important. Resistance 
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to this group of antibacterial agents is theoreti- 
cally unlikely and is currently not a problem. 

Ideally, a new antibacterial agent for oph- 
thalmic use should have a wide spectrum of 
activity, limited development of resistance, and 
few ocular or systemic side effects. In this large, 
multicenter, multinational double-masked tri- 
al, we found norfloxacin to meet these require- 
ments. By both clinical and bacteriologic cri- 
teria, norfloxacin was effective. This study 
confirmed the wide spectrum of activity of 
norfloxacin. The two hundred forty-five pa- 
tients treated with norfloxacin encompassed a 
wide age range, but no severe or long-lasting 
adverse reactions were observed. Norfloxacin 
ophthalmic solution was as efficacious as gen- 
tamicin ophthalmic solution, and had a similar 
safety profile, but with possibly less risk of the 
development of resistance, based on its mecha- 
nism of action. Norfloxacin ophthalmic solu- 
tion may be valuable when norfloxacin-sensi- 
tive but aminoglycoside-resistant organisms 
are responsible. 


THE WORLDWIDE NORFLOXACIN OPHTHALMIC 
STUDY GROUP 


Marcelo Andrade, M.D., Bogota, Colombia; David 
Bendich, M.D., New Brunswick, New Jersey; Robert 
P. Burns, M.D., University of Missouri, Columbia, 
Missouri; Francisco Contreras, M.D., Lima, Peru’; 
Victor M. Diaz Bonnet, M.D., University of San Juan, 
San Juan, Puerto Rico; Joseph A. Eliason, M.D., 
Stanford University School of Medicine, Stanford, 
California; Melvin I. Freeman, M.D., Virginia Mason 
Clinic, Seattle, Washington; Lawrence A. Gans, 
M.D., Washington University, St. Louis, Missouri; 
Philip H. Geeter, M.D., Sellersville, Pennsylvania; 
Kevin C. Greenidge, M.D., New York Eye and Ear 
Infirmary, New York, New York’; Thomas Guttuso, 
M.D., Buffalo, New York; Roger P. Harrie, M.D., Salt 
Lake City, Utah; Wesley K. Herman, M.D., Dallas, 
Texas; Walter W. Jones, M.D., Martin’s Ferry, Ohio; 
Melvyn M. Koby, M.D., Louisville, Kentucky’; J. 
Landes, M.D., Toulon, France; S. Libert, M.D., Brus- 
sels, Belgium; Charles D. McMahon, M.D., Colorado 
Springs, Colorado; Edward V. Miller, M.D., Framing- 
ham, Massachusetts; Robert Notz, M.D., Danville, 
Pennsylvania; J. H. Olson, M.D., Billings, Montana; 
F. Rousselie, M.D.t, Paris, France; Robert H. Stewart, 
M.D., Houston, Texas’; A. Taracena de Arango, M.D., 
Guatemala City, Guatemala’; J. Vedy, M.D., Mar- 
seille, France; P. Vingtain, M.D., Bamako, Mali’; 
Elliot A. Yolles, M.D., Indianapolis, Indiana; and 
Shlomo Zonis, M.D., Rambam Medical Center, 
Haifa, Israel. 
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Dohme Research Laboratories, Rahway, New Jersey, 
provided writing and data-handling assistance, re- 
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* Six centers that contributed approximately 60% 
of the total patient population. 
t Deceased. 
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OPHTHALMIC MINIATURE 

Consider then which is the more grievous affliction, to be blind or be 
dumb! Although the poet has as wide a choice of subjects as the painter, his 
creations fail to afford as much satisfaction to mankind as do paintings, for 
while poetry attempts with words to represent forms, actions, and scenes, 
the painter employs the exact images of the forms in order to reproduce 
these forms. Consider, then, which is more fundamental to man, the name 
of man or his image? The name changes with change of country; the form is 


unchanged except by death. 


Rewey Bell Inglis and William K. Stewart, eds., Adventures in World 
Literature, “The Notebooks of Leonardo da Vinci” 
New York, Harcourt, Brace and Company, 1958, p. 352 


Reliability Coefficients of Three Corneal Pachymeters 


Noel C. Wheeler, Ph.D., Connie M. Morantes, M.D., Ronald M. Kristensen, M.D., 
Thomas H. Pettit, M.D., and David A. Lee, M.D. 


We compared the accuracy and reproducibil- 
ity of a hand-held portable ultrasound pa- 
chymeter, the Pach-Pen (Bio-Rad, Ophthalmic 
Division, Santa Ana, California); another ul- 
trasound pachymeter, the DGH 1000 (DGH 
Technology, Inc., Frazer, Pennsylvania); and 
the Pro-Cem 4 endothelial specular micro- 
scope (Alcon-Surgical, Inc., Irvine, Califor- 
nia). Each eye of 18 healthy human subjects 
was examined to determine corneal thickness 
using the three different instruments. For 
each instrument, five repeated measurements 
were obtained at each of five corneal locations 
(one central, four peripheral), for a total of 25 
measurements per eye. The accuracy of the 
two ultrasound pachymeters was tested by 
comparing measurements obtained on spe- 
cially designed test blocks of known thick- 
ness. The Pach-Pen was the more accurate of 
the two ultrasound pachymeters, with meas- 
urements within the range of 0.003 to 0.065 
mm from the true thickness. The three instru- 
ments were most consistent in mean thickness 
in the center of the cornea. All three instru- 
ments showed excellent intraobserver repro- 
ducibility, as measured by reliability co- 
efficients over 90%. Overall, the Pach-Pen 
pachymeter had high reproducibility, and 
produced more accurate measurements than 
the DGH 1000 pachymeter. 
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Te MEASUREMENT of corneal thickness is an 
important factor in the assessment of corneal 
health. With the increasing interest in corneal 
refractive surgical procedures, which require 
precise corneal incisions, accurate measure- 
ment of corneal thickness has become essential. 

The currently preferred methods of determin- 
ing corneal thickness are optical and ultra- 
sound pachymetry and specular microscopy. 
Previous studies have disclosed that optical 
pachymetry demonstrates considerably more 
interobserver variation than the other two 
methods, and provides a subjective measure- 
ment.” Other studies demonstrated that ultra- 
sound pachymeters have higher reproducibility 
and less interobserver variation than optical 
pachymeters.” Various models of the ultrasound 
pachymeter are currently available. Our study 
was designed to compare the reproducibility 
and accuracy of the Pach-Pen pachymeter with 
that of the Pro-Cem 4 endothelial specular 
microscope and with that of another ultrasound 
pachymeter, the DGH 1000. 


Subjects and Methods 


Corneal thickness was measured in each eye 
of 18 healthy human subjects (12 men and six 
women; age range, 22 to 57 years) using the 
following three different instruments: the 
Pach-Pen pachymeter (Bio-Rad, Ophthalmic 
Division, Santa Ana, California), the Pro-Cem 
4 endothelial specular microscope (Alcon-Sur- 
gical, Inc., Irvine, California), and the DGH 
1000 ultrasound pachymeter (DGH Technolo- 
gy, Inc., Frazer, Pennsylvania). All subjects had 
no history of ocular disease and signed in- 
formed consent forms before their participation 
in the study. Subjects who wore contact lenses 
were asked to remove them two hours before 
their scheduled appointments.’ All corneal 
thicknesses were measured approximately 2.5 
to three hours after contact lenses were re- 
moved. 
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Corneal thicknesses were measured in two 
separate sessions, with measurements by spec- 
ular microscopy taken during a different ses- 
sion from measurements using the two ultra- 
sound pachymeters. This procedure was 
followed to prevent inaccurate readings caused 
by transient distortion of the cornea resulting 
from applanation by the various probes. The 
measurement methods were performed in the 
same order, session one consisting of measure- 
ments taken with the DGH 1000 pachymeter 
followed by measurements taken with the 
Pach-Pen pachymeter; and session two consist- 
ing of measurements taken with the specular 
microscope. For each instrument, five repeated 
measurements were taken at each of five corne- 
al locations (one central, four peripheral [supe- 
rior, inferior, nasal, and temporal] each 2 mm 
from the corneoscleral limbus), for a total of 25 
measurements per eye. At each recording ses- 
sion, one investigator took readings on one eye 
and another investigator took readings on the 
fellow eye of each subject. These same two 
investigators performed all of the measure- 
ments on all 18 subjects. 

The technique of measuring corneal thick- 
ness with the DGH 1000 pachymeter was as 
follows. The subject’s corneas were anesthe- 
tized with one to two drops of proparacaine 
hydrochloride 0.5% per eye. The subject was 
then placed in a face-up position. The ultra- 
sound probe was aligned perpendicular to the 
center of the subject’s corneas and gently ap- 
planated to the cornea. When a foot pedal was 
depressed, a corneal thickness reading regis- 
tered on a digital screen. This procedure was 
repeated for four more readings at this same 
location, followed by five readings at each of 
the inferior, temporal, superior, and nasal cor- 
neal locations, respectively. The second investi- 
gator repeated this procedure on the fellow eye. 

With the subject still in a face-up position, a 
second set of measurements was taken using 
the Pach-Pen pachymeter. This instrument is a 
hand-held ultrasound pachymeter with a liquid 
crystal display built into the handle of the 
instrument. The angle probe tip was aligned 
perpendicular to the surface of the central cor- 
nea. When an activation switch in the handle 
was pressed, the probe tip gently applanated 
the cornea and a series of sounds were heard. 
As the ideal probe position (the most perpen- 
dicular) was approached, the frequency of 
clicks increased until a beep was heard. This 
beep signaled that a corneal thickness reading 
had been obtained and was displayed on the 


liquid crystal display. This procedure was re- 
peated for all five corneal locations on both 
eyes in the same sequence as had been used 
with the DGH 1000 pachymeter. 

For measurement with the Pro-Cem 4 endo- 
thelial specular microscope, the subject’s cor- 
neas were anesthetized again with one or two 
drops of proparacaine hydrochloride 0.5% per 
eye. The subject was then positioned with his or 
her head braced in a headrest. The cone of the 
specular microscope applanated the subject’s 
central cornea. The corneal endothelium was 
then brought into focus on a monitor. Once the 
endothelial cells were in sharp focus, the corne- 
al thickness measurement was read directly 
from a built-in pachymeter digital display. Af- 
ter five independent measurements were ob- 
tained in this location, the instrument was 
adjusted so that measurements could be ob- 
tained from the remaining four peripheral cor- 
neal locations in the same sequence as de- 
scribed previously. 


Statistical Methods 

General issues—Because each investigator 
measured only one eye, the experimental de- 
sign confounded eye and investigator effects. 
Consequently, although we were able to ac- 
count for investigator and eye as a combined 
single source of variability (called investigator), 
we were unable to separate the investigator 
effect from the eye effect. Our estimates of 
intraobserver reproducibility, comparisons of 
the instrument means, and tests for trends in 
replicate readings were valid nonetheless. 

Because many statistical tests were per- 
formed, rather than accounting for the exact 
number of tests, we used a conservative .01 
level of significance instead of the traditional 
.05 level. 

Reproducibility—To compare reproducibility 
of measurements for the three instruments, we 
used a mixed-effects nested model analysis of 
variance to estimate the reliability coefficient 
for each instrument.’ In our study, the relia- 
bility coefficient was an estimate of the correla- 
tion of two measurements obtained by one 
investigator using a specific instrument on a 
given patient. Thus, the reliability coefficient 
was an intraobserver correlation. The reliabili- 
ty coefficient ranges from 0 to 1 and can be 
interpreted as the proportion of the total varia- 
bility in a given measure, including variability 
from measurement error, that can be attributed 
to subject-to-subject variability. For a reliable 
or reproducible measure, the reliability coeffi- 
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cient will be close to 1 because little of the 
variability will come from measurement error. 
A reliability coefficient less than 0.4 usually 
indicates poor reliability, a value of more than 
0.75 indicates excellent reliability, and values 
from 0.4 to 0.75 represent fair to good relia- 
bility. 

We also calculated from the analysis of vari- 
ance for each instrument an estimate of the 
standard error of measurement, which can be 
interpreted as the standard deviation of a mea- 
surement. (The standard error of measurement 
is a statistic similar to, but distinct from, the 
standard deviation calculated for a sample of 
several data values. This standard deviation is a 
measure of the variability among the sample 
values.) 

Comparison of mean corneal thickness—To 
compare the three methods with respect to 
mean corneal thickness, we first performed a 
mixed-effects nested full model analysis of vari- 
ance on all the data. The model was similar to 
that used for the reliability calculations, but 
with a term added for the instrument effect 
(fixed effect with three levels). Results from the 
full model and several reduced model analyses 
showed that the relative differences among the 
three instruments depended on the location. 
We therefore continued our analyses by fitting a 
separate model for each location. 

For each of the central, temporal, and superi- 
or locations we used results from nested models 
with terms for instrument, subject, investiga- 
tor, and replication, as well as their interac- 
tions. The analyses provided tests for equality 
of the instruments’ mean thicknesses, adjusted 
for the other sources of variability. 

For each of the inferior and nasal locations, 
we used a separate model for each investigator 
to test for equality of mean corneal thickness 
among the three instruments. 

Following each analysis of variance that 
showed significant differences overall among 
instrument means, we used the Bonferroni ap- 
proach (at a = 0.01) to compare the three 
instruments pairwise. 

Trends in replicate readings—To investigate 
whether there were corneal thickness changes 
from the five closely repeated readings for each 
instrument, we calculated for each subject the 
slope of the five repeated thickness measure- 
ments at each location, assuming equal spacing 
over time. If the repeated readings had no 
consistent trend (downward or upward), then 
most of the subjects’ slopes would be close to 
zero. We tested whether the mean slope for 


each instrument at each location was zero using 
t-tests. (The results of this analysis confirmed 
that our choice of the nested model for the 
analyses of variance was appropriate.) 
Accuracy—To assess the accuracy of the 
Pach-Pen and the DGH 1000 pachymeters, spe- 
cially designed nylon test blocks of known 
thicknesses ranging from 0.4 to 0.7 mm were 
constructed. These known thicknesses were 
confirmed using precision calipers. Ten thick- 
ness measurements were obtained by one in- 
vestigator on each of the blocks using both the 
Pach-Pen and the DGH 1000 pachymeters. 
These measurements were adjusted for the 
speed of sound in nylon (2,620 m per second), 
as contrasted to the speed of sound in corneal 
tissue (assumed to be 1,640 m per second for 
both instruments). We calculated the difference 
between each thickness measurement and the 
true thickness of the block. Using the Wilcoxon 
signed-rank test on these differences, we tested 
the null hypothesis that the true thickness and 
the instrument’s measurement are the same. 





Results 





Reproducibility—The mean, estimated stan- 
dard error of measurement, and estimated reli- 
ability coefficient were determined for each 
instrument (Table 1). All three instruments had 
excellent reproducibility, with reliability coeffi- 
cients over 90%. Their standard error of mea- 
surement values reflected these small differ- 
ences in reliability coefficients. Reliability, 
calculated also for each instrument at each 
location, varied slightly among locations. For 
the specular microscope, reliability ranged 
from 95.3% at the nasal location to 98.8% at the 


TABLE 1 
MEANS, STANDARD ERRORS OF MEASUREMENT, * 
AND RELIABILITY COEFFICIENTS 


_- en eee 


PACHYMETERS 
SPECULAR 
MICROSCOPE DGH 1000 PACH-PEN 
Mean (mm) 0.5642 0.6286 0.5942 
Standard error 0.0098 0.0120 0.0116 
of measurement 
Reliability 96.9% 93.7% 94.5% 


ec aaa tk 
*Standard errors of measurement are calculated from the 
analyses of variance. 
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central location. For the Pach-Pen pachymeter, 
the reliability ranged from 92.2% at the superi- 
or location to 96.0% at the central location. For 
the DGH 1000 pachymeter, the reliability 
ranged from 86.7% at the temporal location to 
98.6% at the central location. 

Comparison of mean corneal thickness—Plots 
were made of the mean corneal thickness (mm) 
of the five corneal locations measured by each 
investigator using each of the three instruments 
(Figs. 1 and 2). The corresponding mean corne- 
al thickness for each investigator at each loca- 
tion was analyzed (Table 2). With each mean is 
the standard deviation of the 18 patient mean 
thicknesses. Each patient’s mean was calculat- 
ed from the five repeated thickness measure- 
ments. 

At each of the central, temporal, and superior 
locations, there was a significant difference 
among the three instruments in mean thickness 
(P < .00005), but no significant difference be- 
tween investigators (Figs. 1 and 2). The means 
and standard errors of measurement were also 
determined (Table 3). At each of these three 
locations, pairwise comparisons (Bonferroni 
approach at a = 0.01) showed that each instru- 
ment’s mean was significantly different from 
each of the others. The DGH pachymeter mean 
was the highest of the three. 

At each of the inferior and nasal locations, 
the relative differences among the instruments 
were different between the two investigators (P 
= .0021 at the inferior and P = .0031 at the 
nasal locations, respectively; Fig. 1). Therefore, 
to test for a significant difference in mean thick- 
ness among the three instruments, we used a 
separate analysis for each investigator for both 
locations. Again, for each of these four analy- 
ses, there was a significant difference among 
instruments (P < .00005). At the inferior loca- 
tion for each investigator, pairwise compari- 
sons (Bonferroni approach at a = 0.01) showed 
all pairwise differences in instrument means to 
be significantly different from zero except for 
the DGH and Pach-Pen means obtained by 
Investigator 1. At the nasal location, similar 
pairwise instrument comparisons showed all 
differences significantly different from zero ex- 
cept for the specular microscope and Pach-Pen 
means obtained by Investigator 2. 

Trends in replicate readings—lIn testing 
whether the mean slopes were zero, we found 
that for the Pach-Pen pachymeter only, there 
were three t-tests showing a mean slope signifi- 
cantly lower than zero. For Investigator 1, who 
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Fig. 1 (Wheeler and associates). Mean of corneal 
thicknesses (mm) at superior (top), central (middle), 
and inferior (bottom) locations for each of the three 
instruments tested and comparing the two investiga- 
tors. Corresponding numerical values and standard 
deviations are shown in Table 2. Solid line indicates 
Investigator 1; dotted line indicates Investigator 2. 
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Fig. 2 (Wheeler and associates). Mean of corneal thicknesses (mm) at temporal (left) and nasal (right) locations 
for each of the three instruments tested and comparing the two investigators. Corresponding numerical values 
and standard deviations are shown in Table 2. Solid line indicates Investigator 1; dotted line indicates 


Investigator 2. 


examined the right eye at the superior location, 
the mean + standard deviation slope 
was —0.0053 + 0.0074 (P = .0071). For Investi- 
gator 2, who examined the left eye at the central 
and lateral locations, the mean + standard 
deviation slopes were —0.0022 + 0.0025 (P = 
-0018) and —0.0033 + 0.0032 (P = .0005), 
respectively. 

Accuracy—lIf a pachymeter is accurate, then 
the mean difference between its measurements 
and the true thickness should be close to zero. 
For each test block thickness, the mean of ten 
differences for both the Pach-Pen and the DGH 


1000 pachymeters was determined (Table 4). 
The Pach-Pen pachymeter was the more accu- 
rate of the two ultrasound pachymeters, with 
measurements within the range of 0.003 to 
0.065 mm from the true thickness. Consistent 
with the clinical performance shown in the 
Figures, the DGH 1000 pachymeter read higher 
values. The mean DGH differences ranged from 
0.107 to 0.207 mm. Except for the Pach-Pen 
measurements of the 0.5-mm test block, the 
Wilcoxon signed rank tests showed each instru- 
ment’s measurement to be significantly differ- 
ent from the true thickness. 


TABLE 2 
CORNEAL THICKNESS (mm) AT EACH OF FIVE LOCATIONS 
FOR EACH INVESTIGATOR AND INSTRUMENT 
(MEAN + STANDARD DEVIATION*) 


sss 


PACHYMETERS 
SPECULAR 
LOCATION INVESTIGATOR MICROSCOPE DGH 1000 PACH-PEN 
Central 1 0.534 + 0.044 0.549 + 0.037 0.516 + 0.038 
2 0.532 + 0.052 0.558 + 0.037 0.525 + 0.038 
Inferior 1 0.554 + 0.055 0.607 + 0.045 0.606 + 0.048 
2 0.564 + 0.050 0.652 + 0.047 0.616 + 0.045 
Temporal 1 0.557 + 0.061 0.648 + 0.036 0.605 + 0.036 
2 0.563 + 0.059 0.639 + 0.047 0.607 + 0.042 
Superior 1 0.586 + 0.044 0.676 + 0.037 0.633 + 0.055 
2 0.597 + 0.048 0.672 + 0.045 0.631 + 0.051 
Nasal 1 0.563 + 0.050 0.632 + 0.054 0.604 + 0.046 
2 0.591 + 0.051 0.652 + 0.042 0.600 + 0.039 


sss 


*Standard deviation is calculated from the 18 patient mean corneal thicknesses. 
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TABLE 3 
MEANS AND STANDARD ERRORS OF MEASUREMENT* 


PACHYMETERS 
SPECULAR 
LOCATION MICROSCOPE DGH 1000 PACH-PEN 
Centralt Mean 0.5329 0.5537 0.5203 
Standard error 0.0056 0.0043 0.0076 
of measurement 
Inferior* Mean 0.5590 0.6295 0.6109 
Standard error 0.0089 0.0109 0.0117 
of measurement 
Nasal Mean 0.5769 0.6423 0.6019 
Standard error 0.0119 0.0092 0.0096 
of measurement 
Superiort Mean 0.5916 0.6742 0.6319 
Standard error 0.0110 0.0143 0.0167 
of measurement 
Lateralt Mean 0.5604 0.6432 0.6058 
Standard error 0.0107 0.0170 0.0104 


of measurement 


*Standard errors of measurement are calculated from the analyses of variance. 
tSignificant difference among instruments in means (P < .00005) with no significant differences between 


investigators. 


tSignificant difference among instruments in means for each investigator (P < .00005). 


Discussion 


Previous studies have investigated variations 
found within and among ultrasound pachyme- 
ters, optical pachymeters, and specular micro- 
scopes.'*'*'* Several studies demonstrated that 
ultrasound pachymeters had higher reproduci- 
bility and less interobserver variation than op- 
tical pachymeters.’* Many of these studies used 
only a few subjects”! and one did not take 
multiple readings at each corneal site chosen to 
determine instrument variability.” 

In our study, by taking five repeated meas- 
urements at each corneal location on 18 sub- 
jects, we were able to obtain a measure of 
intraobserver reproducibility for each of the 
three instruments in a clinical setting. Our 
study showed excellent overall reproducibility 
(within observer) for all three instruments, as 
demonstrated by reliability coefficients well 
over 90%. With the standard error of measure- 
ment for each instrument approximately 0.01 
mm, we were 95% confident that the instru- 
ment’s true thickness for the patient was within 
0.02 mm of a given measurement value. 

In comparing mean corneal thicknesses at the 
central, temporal, and superior locations, we 


found that the DGH pachymeter consistently 
produced values statistically significantly high- 
er than either the specular microscope or the 
Pach-Pen pachymeter. The marked difference 
in corneal thickness measurements by the two 
investigators at the inferior location with the 
DGH pachymeter and at the nasal location with 
the specular microscope may be attributed 
more to difficulty in obtaining correct position- 
ing of the instruments at those locations than to 
actual instrument variation. 

The use of specular microscopy to measure 
corneal thickness was limiting because the sub- 


TABLE 4 
MEASURED DIFFERENCE (MM) FROM THICKNESS OF 
TEST BLOCK (MEAN* + STANDARD DEVIATION) 


PACHYMETERS 
TEST BLOCK 
(MM) DGH 1000 PACH-PEN 
0.4 0.207 + 0.001 0.051 + 0.008 
0.5 0.183 + 0.002 0.003 + 0.015 
0.6 0.130 + 0.038 —0.061 + 0.022 
0.7 0.107 + 0.016 —0.065 + 0.018 


*N = 10 for each mean. 


Vol. 113, No. 6 


ject was required to sit at the microscope. Spec- 
ular microscopy was time-consuming and cum- 
bersome because the instrument had to be 
adjusted for each subject. Accurate readings 
could be obtained by an experienced techni- 
cian, but this required patience on the part of 
both the technician and the subject.’ The use of 
specular microscopy to measure corneal thick- 
ness may be limited to circumstances in which 
endothelial cell counts are also being per- 
formed.” 

Comparing the accuracy of the two ultra- 
sound pachymeters in measuring the thickness- 
es of four nylon test blocks, we found that the 
Pach-Pen readings were more accurate than the 
DGH 1000 readings. The DGH differences ap- 
peared to decrease as the test-block thickness 
increased, suggesting some effect based on the 
thickness being measured. For the Pach-Pen 
mean difference on the 0.4-mm test block, the 
95% confidence interval limits were 0.045 and 
0.057 mm. For the DGH 1000 pachymeter, the 
limits were 0.206 and 0.208 mm. This suggest- 
ed that DGH readings of the 0.4-mm test block 
were, on the average, 50% higher than the true 
thickness. Our findings were consistent with 
those of Reader and Salz,” and our conclusions 
were the same. 

Each of the three instruments had excellent 
intraobserver reproducibility. There were sig- 
nificant differences among the instrument 
mean readings, with the DGH pachymeter pro- 
viding higher readings than the other instru- 
ments. As to accuracy, the DGH readings, again 
higher than the Pach-Pen readings, averaged 
more than 0.1 mm higher than the true thick- 
ness of the test blocks. This study raised ques- 
tions about reproducibility from instrument to 
instrument and the accuracy of the DGH 1000 
pachymeter. 
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Subretinal Fibrosis After Laser Photocoagulation 


for Diabetic Macular Edema 





David R. Guyer, M.D., Donald J. D’Amico, M.D., and Caldwell W. Smith, M.D. 


Seven eyes had subretinal fibrosis after grid 
laser photocoagulation for diabetic macular 
edema. The fibrosis caused persistent loss in 
visual acuity, and in six of the seven eyes, was 
not associated with detectable laser-induced 
Bruch’s membrane rupture or subretinal hem- 
orrhage. Choroidal neovascularization was 
detected in only one patient, who was notably 
younger (27 years) than the median age of 70 
years in this series. The median preoperative 
visual acuity was 20/80 (range, 20/40 to 20/ 
400); the median postoperative visual acuity 
was 20/400 (range, 20/80 to counting fingers). 
The subretinal fibrosis was detected at a medi- 
an of three months (range, 14 days to 4% 
months) after laser therapy. In one of five 
bilaterally treated patients (20%), subretinal 
fibrosis developed in both eyes. Subretinal 
fibrosis may be caused by undetected choroi- 
dal neovascularization or by excessive prolif- 
eration after stimulation of an aged retinal 
pigment epithelium. Subretinal fibrosis may 
be a potential cause of loss in visual acuity 
after laser treatment for diabetic macular 
edema. 


The BeNericiat EFFECTS of laser photocoagula- 
tion for patients with clinically significant dia- 
betic macular edema were demonstrated by the 
Early Treatment Diabetic Retinopathy Study.’ 
Olk* also documented the benefits of modified 
grid argon laser photocoagulation for such pa- 
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tients. Although the procedure is usually well 
tolerated, complications, including choroidal 
neovascularization, have been described.'* We 
examined seven eyes with the unusual compli- 
cation of subretinal fibrosis after macular laser 
photocoagulation for diabetic macular edema. 





Subjects and Methods 





All patients were examined by us before 
treatment with the exception of one patient, 
who was referred for examination of decreased 
vision after laser treatment for diabetic macular 
edema. The median age in our series was 70 
years (range, 27 to 77 years). Four patients were 
women and two were men. Two patients had 
proliferative diabetic retinopathy and four pa- 
tients had nonproliferative disease. All patients 
had clinically significant diabetic macular ede- 
ma. The median preoperative visual acuity was 
20/80 (range, 20/40 to 20/400). 

Grid argon green laser photocoagulation was 
applied to areas of diffuse macular edema in all 
patients. Some patients also received focal 
treatment to prominent microaneurysms. The 
median power used was 260 mW (range, 150 to 
420 mW). A duration of 0.1 second was used in 
most patients. One treatment was performed 
with a 0.2-second duration. A spot size of 100 
um was used in all patients. The median num- 
ber of spots applied was 126 (range, 90 to 146). 





Results 





Subretinal fibrosis was observed at a median 
of three months (range, 14 days to 4% months) 
after grid laser photocoagulation. The median 
visual acuity at the last follow-up examination 
was 20/400 (range, 20/80 to counting fingers). 
The median follow-up period was ten months 
(range, four to 35 months). The fellow eye was 
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Fig. 1 (Guyer, D'Amico, and Smith). Top left, A hypopigmented area of subretinal fibrosis developed after laser 
photocoagulation for diabetic macular edema. Top right, Twelve months after treatment, the area of subretinal 
fibrosis developed hyperpigmentation. Bottom left, Early-frame fluorescein angiography and bottom right, 
late-frame fluorescein angiography did not disclose choroidal neovascularization at the time of initial diagnosis 


of the subretinal fibrosis. 





Fig. 2 (Guyer, D’Amico, and Smith). Subretinal 
fibrosis developed without fluorescein angiographic 
evidence of choroidal neovascularization in this pa- 
tient after focal and grid laser photocoagulation for 
diabetic macular edema. 
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treated with grid laser photocoagulation for 
macular edema in five patients. Only one of 
these five bilaterally treated patients (20%) de- 
veloped subretinal fibrosis in both eyes. Mild 
retinal pigment epithelium abnormalities with- 
out subretinal fibrosis were observed postoper- 
atively in two (40%) of these patients. 

The subretinal fibrosis appeared as a subfo- 
veal white-yellow plaque ranging in size from 
1/16 to 1 disk area with surrounding laser scars 
(Figs. 1 through 3). A laser scar was not usually 
contiguous with the area of fibrosis. In some 
patients, the lesion showed hyperpigmentation 
that increased with time. One case of subretinal 
fibrosis that was initially white-yellow devel- 
oped hyperpigmentation with time (Fig. 1). 
Residual macular edema was present in some 
patients and absent in others. In one patient 
intraretinal lipid was observed on and adjacent 
to the lesion, and areas of subretinal lipid were 
present 800 um away from the lesion in a 
perivascular pattern. Subretinal hemorrhage, 
lipid, fluid, or any other ophthalmoscopic signs 
of choroidal neovascularization were not ob- 
served. Visual acuity did not improve over 
time. 

Fluorescein angiography disclosed blocked 
fluorescence in six of the seven eyes. Choroidal 
neovascularization was observed in only one of 
the seven eyes (Fig. 3). This patient was the 
youngest patient in our study (median age, 70 
years). 


Discussion 


Seven eyes had subretinal fibrosis after grid 
laser photocoagulation for diabetic macular 
edema. The fibrosis caused persistent loss in 
visual acuity, and was not associated with de- 
tectable laser-induced rupture of Bruch’s mem- 
brane or subretinal hemorrhage, except in one 
patient. This patient, who was referred after 
treatment and was the youngest patient in our 
series, had choroidal neovascularization de- 
tected on fluorescein angiography. Fluorescein 
angiography disclosed only blockage in the 
area of fibrosis in all of the other patients. In 
our series, the visual prognosis was poor. The 
median preoperative visual acuity was 20/80 
(range, 20/40 to 20/400) and the median post- 
operative visual acuity was 20/400 (range, 20/ 
80 to counting fingers). The subretinal fibrosis 
was bilateral in one of five bilaterally treated 
patients. 


Benson, Townsend, and Pheasant’ described 
choroidal neovascularization after laser photo- 
coagulation for diabetic macular edema. Var- 
ley, Frank, and Purnell’ described four addi- 
tional cases of choroidal neovascularization 
after focal macular edema treatment. These 
investigators used a small spot size (50 pm), 
high power (greater than 300 mW), and repeat- 
ed applications. In our cases, a larger 100-pm 
spot size was used and the power was usually 
below 300 mW (median, 260 mW; range, 150 to 
420 mW). All of the cases of choroidal neovas- 
cularization of Varley, Frank, and Purnell* were 
detected within three months of laser treatment 
and the patients responded well to treatment. 

Lewen’ described an additional case of a 
juxtafoveal choroidal neovascular membrane 
that extended from the edge of a laser scar one 
year after macular edema treatment. He recom- 
mended avoiding 50-~m spot size burns and 
grid therapy. Berger and Boniuk’® described bi- 
lateral choroidal neovascularization after focal 
macular edema treatments. These authors stat- 
ed that the fellow eyes of elderly patients were 
at high risk for this complication, especially if 
they had previous macular retinal pigment epi- 
thelium changes. 

Lewis and associates’ described eight addi- 
tional patients with choroidal neovasculariza- 
tion. Only six of these patients had symptoms. 
The choroidal neovascularization was detected 
two weeks to five months after treatment and 
these patients had a poor visual prognosis. 
These authors used a mean power of 256 mW 
(range, 110 to 430 mW), a duration of 0.05 to 
0.1 second, and a spot size of 50 ym in all cases. 
Use of a small-size, short-duration burn, or 
intense burns were suggested as high-risk fac- 
tors. To decrease the risk of complication, these 
investigators suggested obtaining parafocality 
with white light, treating from less thick to 
thicker retina, focusing on the inner retina, 
using a larger spot size, avoiding intense burns, 
and minimizing repeated applications to micro- 
aneurysms. All of these cases of choroidal neo- 
vascularization after macular edema treatment 
document that the choroidal neovascular mem- 
brane originates from the laser scar, is caused 
by a laser-induced rupture of Bruch’s mem- 
brane, and develops soon after treatment. 

These complications (choroidal neovascular- 
ization and subretinal fibrosis) must be uncom- 
mon because they have not been described in 
three large series concerning the treatment of 
diabetic macular edema.’ Olk* described one 
case of premacular fibrosis after treatment in a 
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large series. Olk” recently described an addi- 
tional two patients with subretinal fibrosis after 
laser photocoagulation. Recently, Schatz and 
associates" described five eyes with retinal pig- 
ment hyperplastic scars after grid laser photo- 
coagulation for diffuse diabetic macular edema. 

All of our patients except for the youngest 
patient had subretinal fibrosis without clinical 
signs of choroidal neovascularization. Two pos- 
sible mechanisms may explain these findings. 
First, undetected choroidal neovascularization 
may have led to the subretinal fibrosis. Our one 


Subretinal Fibrosis After Laser Photocoagulation 655 


Fig. 3 (Guyer, D'Amico, and Smith). Top left, Sub- 
retinal fibrosis after grid laser photocoagulation for 
diabetic macular edema. Top right, Early-frame fluo- 
rescein angiography and bottom left, late-frame fluo- 
rescein angiography disclosed choroidal neovascu- 
larization. 


case with documented choroidal neovascular- 
ization and the previous cases in the literature 
support this possibility. However, the subreti- 
nal fibrosis in our patients did not look like a 
typical disciform scar. Additionally, we were 
unable to detect clinical signs, such as subreti- 
nal hemorrhage, lipid, or fluid, or fluorescein 
angiographic evidence of choroidal neovascu- 
larization during close follow-up examination. 
It is possible, but unlikely, that the extensive 
macular edema in some of our patients preclud- 
ed detection of subtle choroidal neovascular 
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membranes. Also, because patients complied 
with follow-up, it also is unlikely that the 
choroidal neovascular membranes could have 
spontaneously resolved with disciform scarring 
and fibrosis without our detection. 

These predominantly elderly patients (medi- 
an age, 70 years) had an aged and possibly 
abnormal retinal pigment epithelium, perhaps 
as a consequence of chronic diabetic macular 
edema. This suggests another possible mecha- 
nism besides choroidal neovascularization for 
the development of subretinal fibrosis. The pig- 
ment epithelium in these elderly and edema- 
tous eyes may react abnormally to stimulation 
by grid laser photocoagulation. Bresnick* pos- 
tulated that grid laser photocoagulation may 
cause a debridement of abnormal retinal pig- 
ment epithelial cells, which are replaced by a 
younger and more vigorous retinal pigment 
epithelium. In some elderly patients, this new 
population of retinal pigment epithelial cells 
and other neighboring cells may undergo exces- 
sive proliferation, leading to subretinal fibrosis 
without choroidal neovascularization. 

The subretinal fibrosis may also be part of the 
natural course of the disease and is possibly 
caused by long-standing diffuse diabetic macu- 
lar edema. However, the temporal sequence in 
our patients made this possibility unlikely. 

These possible mechanisms are clearly specu- 
lative. However, we demonstrated that subreti- 
nal fibrosis may develop in some patients after 
grid laser photocoagulation for diabetic macu- 
lar edema, and that in elderly patients, choroi- 
dal neovascularization may not be evident or 
required for the development of this complica- 
tion. Persistent loss in visual acuity occurs and 
perhaps 20% of bilaterally treated patients will 
develop this complication in both eyes. Patients 
should be warned preoperatively about the pos- 
sibility of this uncommon, but unfortunate 
complication. 
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Evolution of Age-related Macular Degeneration With 


Choroidal Perfusion Abnormality 
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Darwin Minassian, M.Sc., and Alan C. Bird, M.D. 


Prolonged choroidal filling on fluorescein 
angiography in age-related macular degenera- 
tion is thought to indicate diffuse thickening 
of Bruch’s membrane. To test the importance 
of this clinical sign, we reviewed the evolu- 
tion of disease in eyes of patients with good 
visual acuity and a readable transit phase of 
fluorescein angiography at the time of recruit- 
ment into a longitudinal study of age-related 
macular degeneration. Ninety-six eyes satis- 
fied these criteria. Of the 32 eyes with pro- 
longed choroidal filling, 12 (38%) lost two or 
more lines of visual acuity by two years, 
whereas only nine of 64 (14%) eyes with nor- 
mal choroidal filling did so. The difference 
was caused by the higher incidence of geo- 
graphic atrophy in the first group. The propor- 
tion of eyes that developed subretinal neovas- 
cularization was the same in the two groups, 
and no pigment epithelial detachments oc- 
curred. These findings indicate that this clini- 
cal sign has implications concerning visual 
prognosis in age-related macular degenera- 
tion. 


Å GE-RELATED MACULAR DEGENERATION is now 
the most common cause of registered blindness 
in Western countries.'* Loss of central vision is 
caused by lesions that are widely believed to 
develop in response to deposition of abnormal 
material in Bruch’s membrane.** 
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Microscopically, the thickening of Bruch’s 
membrane may be in the form of discrete de- 
posits on its inner surface or diffuse accumu- 
lation that is seen as a continuous layer in 
the inner or outer portion of Bruch’s mem- 
brane.’* This thickening may be compounded 
by excessive basement membrane produced by 
pigment epithelium.®” A reduction of the cross- 
sectional area of the choriocapillaris may be 
associated with diffuse thickening of Bruch’s 
membrane. 

As in Sorsby’s fundus dystrophy, *® a pro- 
longed choroidal filling phase on fluorescein 
angiography is present in some patients with 
age-related maculopathy.” This angiographic 
sign could represent the clinical correlate of 
changes in the choriocapillaris as identified by 
microscopy.” A causal relationship has been 
proposed between the changes in the chorioca- 
pillaris and Bruch’s membrane deposits.” 

To identify whether this clinical sign has any 
relevance to visual prognosis, we compared the 
evolution of disease in eyes with prolonged 
choroidal filling phase with that in eyes without 
this clinical sign. 


Patients and Methods 


Our patients were selected from the first 200 
subjects recruited to a longitudinal study of 
age-related macular degeneration and had 
completed at least one year of review. All pa- 
tients with good bilateral visual acuity and 
drusen, and those with unilateral loss in visual 
acuity as a consequence of age-related macular 
degeneration were included in our study. Best- 
corrected visual acuity on a Snellen’s chart, 
color fundus photography, and fluorescein an- 
giography were recorded at the initial visit. At 
each subsequent annual visit, the best-correct- 
ed visual acuity was measured and color pho- 
tography was performed; fluorescein angiogra- 
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phy was repeated if a new lesion was identified 
by biomicroscopy or the visual acuity had de- 
creased by two lines or more. 

On entry to the longitudinal study, patients 
were required to have adequate record of a 
transit phase of fluorescein angiography in an 
eye with age-related changes at the level of 
Bruch’s membrane manifest as drusen, a visual 
acuity of 20/30 or better, and no subretinal 
neovascularization, detachment of the retinal 
pigment epithelium, or geographic atrophy. Of 
the first 200 patients recruited to the longitudi- 
nal study, 96 eyes of 96 patients satisfied these 
criteria. All patients were older than 57 years. 
Forty-six patients had drusen in both eyes and 
good visual acuity, and 50 patients had drusen 
in one eye and dry or exudative age-related 
macular degeneration in the fellow eye. Using 
previously described methods and criteria, we 
identified a prolonged choroidal filling phase in 
32 eyes and a normal dye transit in the remain- 
ing 64 eyes. In contrast with the normal rapid 
filling, abnormal choroidal perfusion was seen 
as a contiguous area of prolonged, patchy cho- 
roidal fluorescence was seen during the transit 
phase of the angiogram. Major choroidal blood 
vessels appeared before filling of the chorioca- 
pillaris. The dye appeared initially in the inner 
choroid as small points of fluorescence that 
gradually enlarged and coalesced over several 
frames of the angiogram (Figs. 1 and 2). Contin- 
uous fluorescence indistinguishable from the 
surrounding normal fundus was not apparent 
until the venous phase of the retinal circula- 
tion. This pattern of choroidal filling is charac- 
teristically seen in patients with known choroi- 
dal hypoperfusion as part of general vascular 
disease.” Eyes that had delayed but rapid 
filling of one segment of the choroid or patchy 
filling leading to continuous fluorescence be- 
fore the venous phase were considered normal. 

The entry angiograms were assessed by two 
independent observers retrospectively at entry 
to the study. In cases of disagreement, a third 
observer arbitrated over the designation. The 
observers were masked from the final outcome 
at the time of grading. 

The average period of review was 22.8 
months for the patients with normal choroidal 
filling and 24.2 months for those with pro- 
longed choroidal filling. The distribution of 
follow-up periods was similar in the two groups 
with a range of 12 to 36 months in each group. 

Visual loss was defined as a reduction of two 
lines or more in visual acuity on the Snellen 


chart. Geographic atrophy was defined as one 
or more well-circumscribed areas of atrophy of 
the inner choroid, retinal pigment epithelium, 
and retina located within 2,800 wm of the 
foveola, and was subdivided into lesions that 
extended under the foveola and those that did 
not. 

Correlation was sought between the presence 
or absence of the choroidal perfusion abnor- 
mality on entry into the study, and the inci- 
dence and type of new lesion in the study eye. 
The statistical significance tests were based on 
the Mantel-Haenszel chi-square procedure and 
Fisher exact test. 


Results 


Within the two groups with prolonged and 
normal choroidal filling phase, the age (mean, 
7.6 years, 69.1 years and range, 57 to 86 years, 
58 to 82 years, respectively) and gender distri- 
bution (men, 46.8%, 45.3%; women, 53.2%, 
54.7%) were similar. The period of review in 
years was also similar (one to five years, 12.5%, 
9.4%; 1.6 to 2.5 years, 84.4%, 85.9%; 2.6 to 3.0 
years, 3.1%, 1.9%). 

All recorded visual loss was caused either by 
geographic atrophy or subretinal neovascular- 
ization. The number of new lesions that were 
associated with visual loss was significantly 
greater (P < .01) in eyes with prolonged choroi- 
dal filling (12 of 32 [37.5%]) than in those with 
normal perfusion (nine of 64 [14%]). Geograph- 
ic atrophy was the cause of visual loss in seven 
of the 32 eyes (21.9%) with prolonged choroi- 
dal filling and in none of the 64 eyes with 
normal dye transit. Neovascularization was 
manifest in four eyes (12.5%) with prolonged 
choroidal filling and in seven eyes (10.9%) with 
normal dye transit. Ill-defined neovasculariza- 
tion was detected in one eye (3.1%) with pro- 
longed choroidal filling and in two eyes (3.1%) 
with normal dye transit. No avascular pigment 
epithelium detachment was detected in the eyes 
of either group. The difference appeared to be 
caused by the occurrence of foveal geographic 
atrophy only in eyes with abnormal choroidal 
filling, which was highly significant (P < .001). 
When considered together, the incidence of 
foveal and extrafoveal geographic atrophy was 
also significantly higher in eyes with delayed 
choroidal perfusion than in the others whether 
visual acuity was lost (P < .001). Seventeen 
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of the 32 eyes (53.1%) with prolonged cho- 
roidal filling had geographic atrophy, where- 
as nine of the 64 eyes (14%) with normal dye 
transit had geographic atrophy. 

There was no difference in the incidence of 
manifest or ill-defined subretinal neovascular- 
ization, and detachment of the retinal pigment 
epithelium did not occur in either group. 

The degree of visual loss was relatively less in 
eyes with geographic atrophy (average loss of 
three lines) than in those with neovascular 
lesion (average loss of more than five lines). 


Fig. 1 (Piguet and associates). Fluorescein angio- 
gram of a 67-year-old man with prolonged choroidal 
filling of the choriocapillaris. Top left, Major choroi- 
dal vessels are seen in the early arteriovenous phase. 
Top right, The choriocapillaris appears initially as 
small patches that enlarge progressively. Bottom left, 
By the late venous phase, filling of the choriocapilla- 
ris is still incomplete. 


The risk of visual loss during the review 
period was greater in patients with slow choroi- 
dal filling. Of the 32 eyes with prolonged cho- 
roidal filling, 12 (38%) lost two or more lines of 
visual acuity as opposed to nine of 64 (14%) in 
the other group (P = .009; relative risk = 2.67, 
with 95% confidence limit of 1.3 to 5.7). 

Over the same period of review, nine of the 
32 eyes (28%) with prolonged choroidal filling 
lost three or more lines of visual acuity, where- 
as only seven of the 64 eyes with normal choroi- 
dal filling did so (P = .034; relative risk = 2.57, 
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Fig. 2 (Piguet and associates). Fluorescein angiogram of a 69-year-old man with a normal choroidal filling of 
the choriocapillaris. Left, In the early arteriovenous phase, details of the choroidal vasculature are not visible 
because of early filling of the choriocapillaris. Right, A complete and even background choroidal fluorescence is 
achieved during the midarteriovenous phase. 


with 95% confidence limit of 1.0 to 6.3). A 
visual acuity of 20/80 or worse was achieved in 
seven eyes in each group (P = .15). 


Discussion 


The results of this study showed that eyes 
with evidence of prolonged choroidal filling 
phase on fluorescein angiography were more at 
risk of visual loss than were those without this 
clinical sign, and that the difference was caused 
by the higher incidence of geographic atrophy 
of the retina, pigment epithelium, and chorio- 
capillaris in the first group. The degree of visual 
loss caused by geographic atrophy was less 
than with subretinal neovascularization, so 
that the risk of major visual loss between the 
two groups was not greatly different. However, 
further visual loss can be expected in the eyes 
with geographic atrophy because this complica- 
tion of age-related macular degeneration pro- 
gresses at a slower rate than exudative lesions, 
and often causes low visual acuity in the ad- 
vanced state. The incidence of geographic atro- 
phy was higher than would have been expected 
from previous cross-sectional studies of age- 
related macular degeneration,’*'* although the 
relevance of the association between dry macu- 


lar degeneration and visual loss in the Framing- 
ham study” and of nongeographic atrophy in 
the Chesapeake Bay watermen study” is not 
clear. Both these designations were common in 
the populations studied, and may have includ- 
ed lesions that we would have called geograph- 
ic atrophy. If the difference is real, it could be 
explained by different sources of subjects. The 
population included in our study was recruited 
prospectively from a clinic population as op- 
posed to a population defined by geography or 
trade, but no other bias was imposed except for 
the selection of patients with age-related macu- 
lar degeneration. Finally, it is possible that the 
course of disease in southeastern England is 
different now from that in the United States 
some years ago. 

The causal relationship between the angio- 
graphic sign and subsequent outcome of dis- 
ease is uncertain because the pathogenesis of 
geographic atrophy remains incompletely un- 
derstood. The angiographic sign of a slow fill- 
ing phase indicates a change in blood flow." 
The deposits could not obscure the view of the 
choroidal fluorescence, as indicated by the clear 
view of the large choroidal blood vessels during 
the dye transit. Bruch’s membrane thickens 
progressively with advancing age because of 
accumulation of abnormal material that contain 
both phospholipids and neutral fats.” These 
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abnormal deposits, if rich in neutral lipids, 
could create a hydrophobic barrier to diffusion 
and impair normal metabolic exchange be- 
tween choriocapillaris and pigment epitheli- 
um.” This concept is still hypothetical, but 
nevertheless is supported by several laboratory 
and clinical observations. 

Both histopathologic and biophysical obser- 
vations imply that hydraulic conductivity of 
Bruch’s membrane decreases progressively 
with age.*4 

It has been suggested that a hydrophobic 
barrier at the level of Bruch’s membrane would 
impede the flow into the choroid of fluid pump- 
ed outward by the retinal pigment epithelium 
from the neuroretina, causing detachment of 
the pigment epithelium from Bruch’s mem- 
brane.” The presence of hypofluorescent dru- 
sen, which are presumed to be hydrophobic,” 
implies a risk of developing pigment epithe- 
lium detachment.”" 

Recently, patients with slow filling of the 
choroid on angiography may have had de- 
pressed scotopic thresholds in the presence of 
good visual acuity.” The pattern of loss close- 
ly simulated that seen in patients deficient in 
vitamin A.” A barrier to metabolic exchange 
between the choroid and retinal pigment epi- 
thelium could induce such a deficit, which 
would impair photopigment regeneration, and 
cause progressive loss of outer segment mass as 
a consequence of increasing metabolic impair- 
ment.” Metabolic needs of the retina other than 
vitamin A might also be compromised. The end 
of this process could be the death of the photo- 
receptor cells as part of the geographic atrophy. 

The choriocapillaris may also be modified by 
such a barrier to diffusion. There is strong 
circumstantial evidence that diffusible sub- 
stances produced by the retinal pigment epithe- 
lium govern the structure and function of the 
choroid.”** Failure of these agents to diffuse 
toward the choroid may cause the choroidal 
capillaries to change from a sinusoidal system 
to a tubular arrangement of most capillary 
beds,” a process associated with age-related 
change in Bruch’s membrane." The preserva- 
tion of choroidal arterioles makes it unlikely 
that this change is caused by primary vascular 
disease such as hypertension." This altera- 
tion in the choroidal vasculature may add to the 
metabolic deficit of the retina, although obser- 
vations on acute and chronic choroidal ische- 
mia make marked retinal dysfunction an un- 
likely consequence of the observed perfusion 
abnormality alone.”:!%7°.# 


On the basis of these concepts, it would be 
predicted that an eye with abnormal choroidal 
perfusion, as manifest by a prolonged filling 
phase on fluorescein angiography, would have 
a hydrophobic Bruch’s membrane relative to 
the normal state and would be at risk of sustain- 
ing geographic atrophy and detachment of the 
retinal pigment epithelium. Because geograph- 
ic atrophy occurred so frequently in such eyes, 
this basic concept is supported. The observa- 
tions of Sunness and associates“ are also rele- 
vant if reduced photopic function and abnor- 
mal choroidal perfusion both result from a 
diffusely hydrophobic Bruch’s membrane. In 
their study, the risk of visual loss in an eye with 
age-related changes at the level of Bruch’s 
membrane, but that had good visual acuity was 
greater if the photopic function was depressed, 
and the cause of loss in visual acuity was 
determined to be geographic atrophy or detach- 
ment of the retinal pigment epithelium, rather 
than subretinal neovascularization. 

If the absence of detachment of the pigment 
epithelium in either group in our study reflect- 
ed the infrequency of this complication, a larger 
number of patients or a longer period of review 
would be required to test the prediction. Alter- 
natively, the functional consequence of the pu- 
tative reduction in metabolic exchange suffi- 
cient to alter the choroidal vasculature may 
reduce the volume of water moved by the reti- 
nal pigment epithelium and protect the patient 
from this particular complication. 

Subretinal neovascularization occurred in a 
similar proportion of cases in both groups, 
implying that the likelihood of the process 
occurring is not influenced by a delayed choroi- 
dal filling phase or by circumstances leading to 
at. 

The differing outcomes between patients re- 
flect a continuous or discontinuous spectrum of 
age-related maculopathy. A prolonged choroi- 
dal filling phase represents a potentially identi- 
fiable clinical clue as to the magnitude and form 
of risk in eyes with age-related changes at the 
level of Bruch’s membrane. 


aU 
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OPHTHALMIC MINIATURE 
When I lifted my eyes to Carl’s I thought how peculiar, how bright and 
naked they are—and then realized that was how eyes ought to be. It was 
other people’s which were out of order, clouded by wishful thinking and 
self-deception. There were just the two of us, in all the world, who knew 
what the truth was, and how terrible it is. ‘You have my kind of eyes,’ he 


said. 


Fay Weldon, The Cloning of Joanna May 
New York, Penguin Books, 1989, p. 200 


Branch Retinal Vein Occlusion and Quadratic Variation 


in Arteriovenous Crossings 





Richard M. Feist, M.D., Benjamin H. Ticho, M.D., Michael J. Shapiro, M.D., 
and Marilyn Farber, Dr.P.H. 


To explore further the origin and clinically 
observed regional variation of branch retinal 
vein occlusion, we studied fluorescein angio- 
grams of 42 patients (42 eyes) with branch 
retinal vein occlusion and a control popula- 
tion of 126 consecutive patients. In a statisti- 
cally significant percentage of crossings, the 
artery was anterior to the vein in those areas 
of the retina clinically predisposed to branch 
retinal vein occlusion. Thirty-nine of the 42 
patients with branch retinal vein occlusion 
sites had artery-anterior-to-vein crossings 
(P = .002), whereas 183 of all 266 arteriovenous 
crossings in these same eyes were similarly 
positioned. The artery lay anterior to the vein 
in significantly more temporal retinal cross- 
ings (337 of 457) than nasal retinal crossings 
(89 of 149; P = .002). Similarly, significantly 
more superotemporal quadrant crossings (164 
of 209) than inferotemporal quadrant cross- 
ings (173 of 248) had the artery anterior to the 
vein (P = .0045). These results suggested that 
variation in the pattern of arteriovenous 
crossings may have a role in the clinical distri- 
bution of branch retinal vein occlusion. 


Brancu RETINAL VEIN OCCLUSION was first de- 
scribed by Leber’ in 1877. Various local factors 
that determine the location of branch retinal 
vein occlusions have been suggested, includ- 
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ing inflammation or abnormalities of blood 
factors,“ angulation and narrowing of the 
vein,’ the number of arteriovenous crossings, 
and presence of a crossing in which the artery is 
anterior to the vein. Koyanagi’ is credited for 
first observing, in 1928, that branch retinal vein 
occlusion develops predominantly at arteriove- 
nous crossings. In 1899, Amman’ noted that 
approximately two thirds of occlusions develop 
superotemporally and one third develops in- 
ferotemporally. In 1936, Jensen’ reviewed the 
literature, his own series of 61 cases of occlu- 
sions, and the ophthalmoscopic findings of 50 
patients (100 eyes). In his control population, 
Jensen tabulated but did not analyze the num- 
ber of artery-anterior-to-vein and vein-anteri- 
or-to-artery crossings for each quadrant. Jensen 
confirmed the findings of Koyanagi’ and Am- 
man* and also observed the following: (1) in 
70% of arteriovenous crossings in the normal 
fundus, the artery is anterior to the vein (that is, 
on the vitreous side) and (2) an even higher 
percentage of crossing sites involved with 
branch retinal vein occlusion have the artery 
anterior to the vein. Jensen postulated that the 
predilection of branch retinal vein occlusion for 
the superotemporal quadrant was caused by the 
greater number of crossings in this quadrant 
and the location of the macula temporal to the 
disk. Others” have recently confirmed Jen- 
sen’s observation of a greater percentage of 
artery-anterior-to-vein crossings at branch reti- 
nal vein occlusion sites, but no one has modi- 
fied the explanation of superotemporal predi- 
lection. To examine the relative percentage of 
artery-anterior-to-vein crossings at branch reti- 
nal vein occlusion sites vs nonocclusion cross- 
ings, we evaluated fluorescein angiograms in a 
control population and in a population with 
branch retinal vein occlusion. A regional varia- 
tion in the percentage of artery-anterior-to- 
vein crossings was an incidental finding in this 


study. 
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Patients and Methods 


A control population of 126 consecutive pa- 
tients with fluorescein angiograms meeting 
inclusion criteria was obtained from the pho- 
tographic files of 1988 at our institution. 
Inclusion criteria were clear media, arteriove- 
nous phase frames sufficient to determine rela- 
tive location of vessels at crossings, and ab- 
sence of disk swelling or retinal arterial or 
venous occlusive disease. Some angiograms 
contained frames of both eyes, and others con- 
tained frames of only one eye; because this 
might potentially produce variability, only the 
eye photographed first during the early stages 
of each angiogram was included in the study. 
Each angiogram was reviewed independently 
by two of us (R.M.F. and B.H.T.), and the 
location, order, and anterior vessel (artery or 
vein) of each visible crossing site were deter- 
mined. First-order crossings were defined as 
those involving major trunk veins (such as the 
superotemporal vein). Second-order crossings 
were defined as those involving veins resulting 
from a bifurcation of a first-order vein, and 
third-order crossings were defined as those 
involving veins resulting from a bifurcation 
of a second-order vein. Crossings involving 
smaller veins that joined major veins at right 
angles were not included in the study. Disagree- 
ments between the examiners were discussed 
and a consensus was reached when possible. 
Those crossings that were not adequately 
photographed to allow a consensus were not 
included in the study. Of this control popula- 
tion, 43 patients were male and 83 were female; 
49 were black, 55 were white, 21 were Hispanic, 
and one was a native of India. Primary diag- 
noses in these patients included age-related 
macular degeneration (19 patients) and back- 
ground or proliferative diabetic retinopathy 
(22 patients). 

A study group of 42 consecutive eyes with 
branch retinal vein occlusion examined with 
fluorescein angiography at our institution was 
studied in a similar manner to the control popu- 
lation. Occlusion was superotemporal in 20 of 
these eyes and inferotemporal in 22. 

Statistical analysis, comparing the percent- 
age of artery-anterior-to-vein crossings be- 
tween groups and between quadrants, was per- 
formed by chi-square analysis. 
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Results 


Overall, in 70% (426 of 607) of crossings, the 
artery lay anterior to the vein. Although no 
significant difference was found between vari- 
ous orders of crossing within a quadrant, a 
significant difference was found between quad- 
rants. A significantly higher number of artery- 
anterior-to-vein crossings were found in the 
superotemporal quadrant (164 of 209) than in 
the inferotemporal quadrant (173 of 248; P = 
.045), and in the two temporal quadrants (337 
of 457) when compared to the nasal quadrants 
(89 of 149; P = .002). 

The percentage of artery-anterior-to-vein 
crossings at occlusion sites (39 of 42, 93%) was 
statistically significant when compared to the 
control group (426 of 606, 70%; P = .003), to all 
crossings in eyes with occlusions (183 of 266, 
69%; P = .002), and to the combined group of 
all eyes in this study (609 of 872, 70%; P = 
002). 

In review of Jensen’s’ control group of 50 
patients, there were a higher number of artery- 
anterior-to-vein crossings superotemporally 
(242 of 330) vs inferotemporally (187 of 270; 
P = .3) and temporally (429 of 600) vs nasally 
(252 of 378; P = .13). This variation in Jensen's 
control patients was not statistically significant. 


Discussion 


Although this study confirmed the previous 
observation®*®™!® that branch retinal vein occlu- 
sion crossing sites are artery-anterior-to-vein 
more often than would be predicted by chance 
alone, it raised the question of whether regional 
variation in the retinal circulation may have a 
role in branch retinal vein occlusion location. 

Possible explanations for our finding of varia- 
tion in arteriovenous crossings included a true 
regional variation for all retinal arteriovenous 
crossings, a regional variation for only those 
crossings central enough to be recorded in a 
standard 30-degree fluorescein angiogram, a 
regional variation only for those veins large 
enough to fit the criteria used in this study, an 
insufficient sample size, or observer bias. Al- 
though regional variation in vessel crossings 
might exist only inside the region normally 
included in a 30-degree fluorescein angiogram, 
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it is here that most clinically relevant branch 
retinal vein occlusions develop. The finding of 
statistically significant regional variation in our 
study but not in Jensen’s might be explained, at 
least partially, by the different methods used. 
Jensen’ examined the fundi of his patients using 
ophthalmoscopy, without the additional clues 
of crossing anatomy offered by fluorescein an- 
giography. 

Possible explanations for the clinical predom- 
inance of temporal branch retinal vein occlu- 
sions include the location of the macula tem- 
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Fig. 1 (Feist and associates). 
The central retinal artery is 
located nasal to the central 
retinal vein in the optic disk 
of the 4-month embryo. As 
the retinal vessels extend 
through the retina, the arter- 
ies would be more likely to 
reach crossing sites temporal 
to the disk after veins. 


poral to the disk, the greater area of retina 
temporal to the disk, and the possibility of a 
regional variation in arteriovenous crossings. 
We developed a theoretical model of the ori- 
gins of regionally variable retinal arteriovenous 
crossings (Figs. 1 through 3). Two factors essen- 
tial to this model are the relatively superficial 
location of the major retinal vessels and the 
embryologic development of the retinal vascu- 
lature. The central retinal artery is typically 
located nasal to the central retinal vein at the 
optic disk. During embryologic development, 
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2 Fig. 2 (Feist and associates). 
The inferonasal retinal vein 
is often small or absent and 
the inferotemporal vein is 
often more nasal than the 
superotemporal vein. This 
might predispose to a lower 
percentage of artery-anteri- 
or-to-vein crossings in the in- 
ferotemporal quadrant than 
in the superotemporal quad- 
rant. 
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the retinal vessels extend from the optic disk by 
the extension of noncanalized endothelial 
tips. There is no unanimous agreement on 
the process of retinal vascular modeling, but 
the central retinal artery and vein are present in 
the optic disk by the fourth month of gestation 
and may extend peripherally either by budding 
of the veins as suggested by Michaelson,” or by 
remodeling of capillaries derived from vascular 
mesenchyme as suggested by Ashton.” 

The anterior location of the major retinal 
vessels is clinically manifest by spontaneous 
vitreous hemorrhage after posterior vitreous 
detachment and pathologically by the lack of 
internal limiting membrane in some areas over- 
lying the major retinal vessels.’*"* 

Because of their more nasal location, arterial 
tips may be less likely to arrive first at sites in 
temporal retina than venous tips. If there is less 
compact tissue anterior to the initial vessel, the 
second vessel to reach the future site of a vessel 
crossing may be more likely to be anterior. In 
this model, arterial vessels would more likely 
be anterior in areas of the retina that were 
temporal to the optic disk. This corresponds 
with our findings. In comparing the venous 
patterns of the four quadrants, Jensen’ noted 
that the inferonasal vein is often absent and the 
inferotemporal vein often is more nasal than 
the superotemporal vein. In this model, if the 
embryonic tips of the inferotemporal vein are 
farther from their respective quadrant than in 
the superotemporal quadrant, the arterial tips 
could have an advantage in the inferotemporal 
quadrant as compared to the superotemporal 
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Fig. 3 (Feist and associates). 
The major retinal vessels are 
located in the superficial 
nerve fiber layer. During em- 
bryologic development, less 
resistance to cellular migra- 
tion might be present ante- 
rior to the first vessel to reach 
a future crossing site. 


quadrant. This would translate into a slight- 
ly lower percentage of artery-anterior-to-vein 
crossings in the inferotemporal quadrant. This 
also corresponds with our findings. 

The origin of branch retinal vein occlusion 
undoubtedly includes both systemic factors 
such as hypertension and local anatomic factors 
such as arteriovenous crossings. Ascertainment 
of the clinical distribution of occlusions is prob- 
ably biased, as temporal occlusions would be 
more likely to become symptomatic than would 
nasal occlusions distant from the macula. Be- 
cause of the complexity of this issue, the ques- 
tion of regional variation in the retinal vascula- 
ture deserves greater attention, both in relation 
to branch retinal vein occlusion and to other 
retinal vascular entities. 
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OPHTHALMIC MINIATURE 
He murmured reassuringly in public-school English as he squeezed a 
clear and cooling drop of anodyne into each of Eliott’s troubled eyes. He 
had him sit forward in a comfortable chair and look into a little black 
machine that rested on a highly polished Chippendale table. Hunter-Hyde 
looked into it from the opposite side and conducted a responsible and 
leisured search of Eliott’s eyes. Then he invited him to sit at his own desk 
and sketch upon a little pad the things he saw in his eyes. Together they 
studied the drawings, joking at resemblances to melting airplanes, badly 
carpentered crucifixes, and a little uroboros who couldn’t quite make his 
tail. Finally, with a charming stutter that was worth every one of the ten 
guineas, he told Eliott he had something in his eyes called muscae volitan- 
tes, “Which is Latin, you see, for f-flying flies, or, to put it another way, 
f-flies in flight.” 
Gail Godwin, Dream Children 
New York, Avon Books, 1983, p. 124 





Tissue Breakdown and Exposure Associated With Orbital 


Hydroxyapatite Implants 


Helmut Buettner, M.D., and George B. Bartley, M.D. 


Tissue breakdown and exposure of a hy- 
droxyapatite implant were observed in eight 
patients: in four of six patients after eviscera- 
tion and in four of 31 after enucleation. The 
reasons for evisceration were a blind, painful 
eye and endophthalmitis in two patients each. 
The reasons for enucleation were a choroidal 
melanoma in two patients and endophthalmi- 
tis and irreparable traumatic damage in one 
patient each. The patients with endophthal- 
mitis received the implant in a second sur- 
gical procedure after intensive antibiotic 
treatment. Small tissue defects healed spon- 
taneously, whereas large defects showed little 
tendency to heal by secondary intention. Tis- 
sue breakdown over a hydroxyapatite implant 
may be related to delayed ingrowth of fibro- 
vascular tissue, and possibly related to an 
inflammatory reaction incited by the hydroxy- 
apatite. Careful case selection, facilitation of 
tissue penetration by drilling holes into the 
hydroxyapatite sphere, delayed fitting of the 
prosthesis, and vaulting of the posterior sur- 
face of the initial prosthesis to reduce pres- 
sure on the tissues covering the anterior pole 
of the implant may alleviate the problems of 
tissue breakdown and exposure. 


Tie prosiems of tissue breakdown and expo- 
sure associated with orbital implants after enu- 
cleation or evisceration of the eye have led to 
the development of several orbital implants. 
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The material and design of many of these im- 
plants were chosen to reduce or eliminate such 
problems as well as to provide motility of the 
artificial eye. With these features in mind, a 
new integrated orbital implant, made of coral- 
line hydroxyapatite, recently has been intro- 
duced.'* We observed tissue breakdown and 
exposure of the implant in eight of 37 patients 
who underwent enucleation or evisceration 
with placement of a hydroxyapatite sphere. 


Subjects and Methods 


Between March 1990 and December 1991, 37 
patients received a hydroxyapatite implant af- 
ter enucleation (31 patients) or evisceration (six 
patients) of an eye. The implants were placed at 
the time of initial operation in 32 patients and 
during a second surgical procedure in five pa- 
tients. Among these latter five patients, one 
received an implant ten weeks after enucleation 
and subsequent orbital irradiation because of 
optic nerve involvement by large cell lympho- 
ma. One patient received a hydroxyapatite im- 
plant to replace an exposed Allen implant 
placed 40 years earlier after enucleation of a 
severely traumatized eye. Three patients who 
had endophthalmitis received a hydroxyapatite 
implant between six and ten days after eviscera- 
tion (two patients) or enucleation (one patient) 
and antibiotic therapy (systemically and topi- 
cally applied). In the 32 patients who received 
an orbital hydroxyapatite implant at first opera- 
tion, the indications for the procedure were a 
blind, painful, or phthisical eye in 14, a uveal 
melanoma in 16, and endophthalmitis in two. 

The hydroxyapatite implants (Integrated Or- 
bital Implants, San Diego, California) were 16 
to 22 mm in diameter. The most commonly used 
sizes were 18 and 20 mm. Postoperatively, the 
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duration of follow-up ranged from two to 21 
months (mean, eight months). 

Enucleation—After a 360-degree peritomy 
with Wescott’s scissors, Tenon’s capsule was 
bluntly separated between the recti muscles 
with Stevens’ scissors. The insertions of the 
four recti muscles were isolated on a muscle 
hook, secured with a double-armed, locked, 6-0 
polyglactin suture, and severed from the globe. 
The inferior and superior oblique muscles were 
retrieved with a muscle hook and dissected 
from the globe at their insertions. With gentle 
traction on the stump of the medial rectus 
muscle, a curved enucleation clamp was passed 
through the posterior aspect of Tenon’s capsule 
nasally, placed over the optic nerve as far pos- 
teriorly as possible, and closed. The nerve was 
then transsected with a curved enucleation 
scissors in front of the clamp. The globe was 
lifted from the orbit as residual tissue was cut. 
The socket was then packed with saline-soaked 
gauze, and the enucleation clamp was removed. 
Gauze packings were reapplied with moderate 
pressure until all bleeding had stopped. 

An appropriate-sized hydroxyapatite sphere 
was then prepared for implantation in the fol- 
lowing manner. After the sphere was soaked in 
an antibiotic solution (1,000 U of bacitracin and 
10 mg of neomycin sulfate per milliliter of 
Ringer’s solution), it was wrapped in a whole 
human scleral shell. The shell had been pre- 
pared from a donor eye. The eye, after removal 
of the cornea and optic nerve, had been evis- 
cerated, freed from all episcleral tissue, and 
irradiated with 31,000 Gy from a Co 60 source 
while kept on dry ice. The sclera was then 
stored on dry ice until delivered to the opera- 
ting room, where it was thawed in antibiotic 
solution. 

Two incisions were made opposite from each 
other starting at the corneal opening and ex- 
tending to about the equator, and the hydroxy- 
apatite sphere was then placed into the scleral 
shell. Excess sclera was excised, and the sclera 
was closed around the sphere with interrupted 
5-0 polyglactin sutures. The sphere was left 
uncovered only at the corneal opening. At 10 to 
12 mm from the pole opposite the corneal 
opening, four rectangular windows (2 X 3 mm) 
90 degrees apart from each other, were cut into 
the sclera with a razor-blade knife and pointed 
suture scissors. In two cases the hydroxyapatite 
sphere was wrapped in donor human dura ma- 
ter; this procedure was similar to the scleral 
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wrapping, and the preservation method was the 
same as that used for the sclera. 

The wrapped implant was then placed into 
the orbit with the original corneal opening 
pointing posteriorly, and the four recti muscles 
were attached (with the previously placed mus- 
cle sutures) to the anterior corners of the rec- 
tangular windows in the scleral or dural wrap- 
ping. Tenon’s capsule was closed (with 
avoidance of undue tension) with running, in- 
terlocking, 4-0 chromic gut suture. Before com- 
pletion of this closure, the implant and orbit 
were irrigated with the same antibiotic solution 
that was used to soak the hydroxyapatite 
sphere. The conjunctiva was closed with run- 
ning, interlocking, 6-0 plain gut suture. Antibi- 
otic ointment was applied, and a cul-de-sac 
conformer was placed for three to five days. The 
patient was instructed to apply antibiotic oint- 
ment twice a day for two weeks. 

Evisceration—The sclera was incised 360 de- 
grees just posterior to the corneoscleral limbus. 
With an evisceration spoon, the uvea was sepa- 
rated from the sclera in the suprachoroidal 
plane, and the ocular contents were removed. 
The interior of the scleral shell was then 
scrubbed with gauze to remove all tissue rem- 
nants. After a scleral window was cut in each 
quadrant between the recti muscles and two 
opposed relaxing incisions were made anterior- 
ly, a hydroxyapatite sphere, infiltrated with a 
solution of bacitracin and neomycin, was 
placed into the scleral shell, which was then 
closed with interrupted 5-0 polyglactin su- 
tures. Tenon’s capsule and the conjunctiva were 
closed as described. 

Implants placed at a second procedure—lIn the 
three patients who received a hydroxyapatite 
implant after enucleation of the eye or removal 
of a previously placed implant, the recti mus- 
cles were isolated, freed from scar tissue, and 
sutured to the covering of the implant as de- 
scribed above. In the two eyes eviscerated for 
endophthalmitis, a hydroxyapatite sphere was 
placed into the scleral shell after removal of the 
antibiotic-containing gauze packing. The scle- 
ra, Tenon’s capsule, and conjunctiva were 
closed as described. 

Fitting of prosthesis—The ocular prosthesis 
was fitted five to six weeks after placement of 
the implant. When desired, a motility peg was 
placed after another six to eight months to 
allow for adequate vascularization of the im- 
plant. To date, we have placed motility pegs in 
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only four patients. In the other patients, motili- 
ty of the prosthesis was satisfactory without the 
peg, the patients did not want an additional 
operation, or the socket was not ready for peg 
placement. 


Results 


In four of the eight patients the hydroxyapa- 
tite sphere had been placed into the scleral shell 
after evisceration of the globe, and in the other 
four patients a hydroxyapatite sphere, wrapped 
in preserved donor sclera, had been implanted 
into the socket after enucleation of the eye 
(Table). In two of the four patients who had 
undergone evisceration, endophthalmitis had 
originally been present. Of the four patients in 


whom tissue breakdown and exposure devel- 
oped after enucleation, one had had an infected 
eye. The tissue defects were noted in the pa- 
tients with endophthalmitis at three, five, and 
six weeks after placement of the implant, 
whereas in the patients without intraocular 
infection they developed at two, four, seven, 
and 16 weeks after implantation of a hydroxy- 
apatite sphere. In two patients, the tissue defect 
was noted at four and ten weeks after fitting 
with the prosthetic eye. 

In all patients, the defects involved both the 
central socket conjunctiva and the scleral cover 
of the hydroxyapatite sphere (either the pa- 
tient’s own sclera after evisceration or the pre- 
served donor sclera after enucleation) (Figs. 1 
and 2). In five patients the defect healed sponta- 
neously, in two of them while they were wear- 
ing the prosthesis. In one patient the tissue 


TABLE 


TISSUE BREAKDOWN AND EXPOSURE ASSOCIATED WITH HYDROXYAPATITE IMPLANTS 


CASE NO, 
AGE (YRS), TISSUE 
GENDER DIAGNOSIS PROCEDURE DEFECT 
1,13,M_ Blind, painful eye Evisceration; Central 2-mm 
18-mm implant defect 
2,36, F Blind, painful eye Evisceration; Two central 
20-mm implant 1-mm defects 
3,65, F Herpetic/bacterial Evisceration; Central 3.5 x 
keratitis; two 16-mm implant 2.5-mm defect 
failed corneal 10 days later 
grafts; endoph- 
thalmitis 
4,73,M_ Blind, painful eye Evisceration; Central 10 x 
after rheumatoid 18-mm implant 15-mm defect 
corneal melt; 6 days later 
endophthalmitis 
5,54, F Choroidal melanoma _ Enucleation; Central 5 x 
18-mm implant 5-mm defect 
6,65, F Choroidal melanoma Enucleation; Central 1 x 
20-mm implant 2-mm defect 
7,23, M_ Intraocular foreign Enucleation; Central 2 x 
body; endoph- 16-mm implant 4-mm defect 
thalmitis 
8,18,M Trauma; disorga- Enucleation; Central 1 x 
nized globe 20-mm implant 3-mm defect 


TIME WHEN 
DEFECT WAS 
NOTED 


16 wks after 
evisceration; 


MANAGEMENT 


Vaulting of poster- 
ior prosthesis 


RESULT 


Defect healed 
spontaneously 


10 wks after surface 
prosthetic 
fitting 
7 wks after Vaulting of poster- Defect stable 8 mo 


evisceration 


8 wks after 
evisceration 


6 wks after 
evisceration 


ior prosthesis 
surface 


Vaulting of poster- 
ior prosthesis 
surface 


Dermal patch graft 
melted within 3 
days; prosthetic 
fitting 


postoperatively 


Defect stable 8 mo 
postoperatively 


Defect stable 7 mo 
postoperatively 


4 mo after Scleral patch graft; Implant well covered 
enucleation; vaulting of poster- 7 mo postopera- 
4 wks after ior prosthesis tively 
prosthetic surface 
fitting 
4 wks after Vaulting of poster- Defect healed 4 mo 
enucleation ior prosthesis after prosthesis 
surface fitting 
3 wks after Topically applied Defect healed 7 wks 
enucleation antibiotic after enucleation 
ointment 
2 wks after Suturing of defect, Defect healed 
enucleation failed within 3 wks 
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Fig. 1 (Buettner and Bartley). Case 3. Central tissue 
dehiscence (2.5 X 3.5 mm) exposing hydroxyapatite 
implant four months after evisceration of an eye with 
endophthalmitis. 


defect was covered with a scleral patch graft. In 
two patients who were wearing a prosthesis in 
the absence of any signs of a clinical infection, 
granulation tissue was gradually closing the 
defect eight and seven months, respectively, 
after placement of the implant. None of the 
patients have required removal of the hydroxy- 
apatite implant, and none of the exposed im- 
plants had clinical signs of infection. 


Discussion 


Tissue breakdown, exposure, and extrusion 
associated with orbital implants after eviscera- 
tion or enucleation of an eye have been prob- 
lems ever since introduction of the orbital im- 
plant by Mules.* Migration of the implant and 
poor motility of the prosthetic eye were other 
problems that led to the design of several orbi- 
tal implants during the past century.’ A recent 
innovation is the hydroxyapatite implant, 
which combines biocompatibility (through in- 
tegration of fibrovascular orbital tissue) with 
excellent motility (by attachment of the mus- 
cles to the implant and later coupling with the 
ocular prosthesis using a special peg). No com- 
plications have been reported with this new 
implant.’” 

We, however, observed tissue breakdown and 
exposure of the hydroxyapatite implant after 
both evisceration and enucleation with the 
technique described by Perry’ and Dutton.’ 
Exposure was more common after evisceration 
(four of six patients) than after enucleation 





Fig. 2 (Buettner and Bartley). Case 4. Central tissue 
defect (10 x 15 mm) exposing the anterior pole of the 
hydroxyapatite implant two months after eviscera- 
tion of an eye with endophthalmitis (which occurred 
after corneal melting caused by rheumatoid disease). 
Note absence of fibrovascular granulation tissue. 


(four of 31 patients). Endophthalmitis, present 
in one patient who had enucleation (Case 7) 
and two patients who had evisceration (Cases 3 
and 4), may have persisted in the sclera or 
periocular tissues or may have made these tis- 
sues more susceptible to tissue breakdown. 
However, we believed that the intensive antibi- 
otic treatment used before placement of the 
implant had eradicated the infection. Addition- 
ally, there was no clinical evidence for infection 
when tissue breakdown occurred. In one pa- 
tient (Case 4), rheumatoid disease had caused 
corneal melting and eventual endophthalmitis. 
Conceivably, the rheumatoid disorder also af- 
fected the sclera and thus contributed to tissue 
breakdown and exposure of the implant. 

We do not believe that our preservation meth- 
od of irradiation and deep freezing makes the 
donor sclera more susceptible to breakdown 
than preservation in absolute alcohol, as used 
by Dutton,’ or preservation by freezing fresh 
donor sclera, as practiced by Perry.’* The 
breakdown of the patient’s own sclera after 
evisceration and implantation of a hydroxyapa- 
tite sphere, particularly in the absence of en- 
dophthalmitis, suggests that breakdown and 
exposure are caused by factors other than the 
method used to preserve the tissue in which the 
implant is wrapped. 

In this series, the tissue defects associated 
with hydroxyapatite implants healed spontane- 
ously in five of the eight patients, in some even 
while they were wearing a specially adapted 
prosthesis. All of these defects were relatively 


Vol. 113, No. 6 


small. The three largest defects showed much 
less tendency for spontaneous healing. In these 
cases, surgical closure should be considered 
early, not only to prevent possible infection of 
the implant (for which there was no clinical 
evidence in any of our cases) but also to speed 
up rehabilitation of the patient. 

In our study, when a large portion of the 
anterior pole of the hydroxyapatite sphere had 
been exposed, fibrovascular tissue ingrowth 
into the anterior portion of the porous implant 
material was not observed, although fibrovas- 
cular ingrowth into a hydroxyapatite implant, 
mainly at the site of the scleral windows, has 
been demonstrated histopathologically as early 
as 19 days and four weeks after placement into 
the orbit.’ Concern about timely tissue in- 
growth apparently prompted Dutton’to drill 
1-mm holes into the hydroxyapatite sphere 
through the scleral windows as well as the 
corneal defect of the scleral wrapping to facili- 
tate penetration by fibrovascular tissue. Lack of 
ingrowth may be a factor in tissue breakdown 
and exposure. It particularly may have been a 
factor in the cases in which dehiscence did not 
develop until after the patient had been wear- 
ing a prosthesis. The donor sclera is apparently 
resorbed and Tenon’s capsule and the conjunc- 
tiva are eroded if fibrovascular tissue has not 
formed within the hydroxyapatite sphere by the 
time the ocular prosthesis is fitted. Resorption 
of the scleral tissue covering the hydroxyapatite 
sphere may be accelerated by a foreign-body 
giant cell inflammatory reaction, which has 
been noted in two implants removed 19 days 
and four weeks after orbital placement” and in 
the buccal soft tissue of beagles after implanta- 
tion of hydroxyapatite particles. It is conceiv- 
able that this inflammatory reaction is incited 
by components of the chemically processed 
natural coral of which the hydroxyapatite im- 
plants are made.’ Contact of the prosthesis with 
the conjunctiva may also contribute to tissue 
erosion over the hydroxyapatite sphere if fibro- 
vascular ingrowth is delayed. This theory is 
supported by our observation of the healing of 
small tissue defects when contact was reduced 
by vaulting of the posterior surface of the pros- 
thesis. 

Tissue erosion over implanted hydroxy- 
apatite has not been reported with orbital 
implants. When challenged by bacterial 
infection, subperiosteal mandibular hydroxy- 
apatite implants in rabbits did not become 
exposed, despite a persistent chronic inflamma- 
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tory reaction surrounding the implant.” In four 
of 56 patients who received subperiosteal injec- 
tions of particulate hydroxyapatite to augment 
deficient alveolar ridges, tissue dehiscences 
with minor loss of hydroxyapatite particles 
were observed.” In all four cases the dehis- 
cences healed spontaneously without infection. 
Although the position and motility of the 
hydroxyapatite implants were satisfactory in 
our study, the development of tissue defects 
and exposure of a considerable number of im- 
plants are of concern. We hope these problems 
can be alleviated by careful case selection, 
facilitation of tissue penetration by drilling 
holes into the implant, late fitting of the ocular 
prosthesis, and vaulting the posterior surface of 
the initial prosthesis to reduce pressure on the 
tissues over the anterior pole of the implant. 
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Merkel Cell Carcinoma of the Eyelid 


and Periocular Tissues 





Patrick E. Rubsamen, M.D., Myron Tanenbaum, M.D., Arthur S. Grove, M.D., 
and Edwin Gould, M.D. 


Five patients had eyelid and periocular 
Merkel cell carcinoma. The tumor was located 
on the left lower eyelid in two patients, the 
left upper eyelid in one patient, the right 
upper eyelid in one patient, and was metastat- 
ic to the right outer canthus in one patient. 
The mean duration of symptoms was approxi- 
mately four months. The diagnosis of Merkel 
cell carcinoma was not suspected clinically in 
any of the four primary eyelid cases, but was 
only established on histopathologic examina- 
tion of biopsy specimens. Light microscopy 
disclosed carcinoma with small primitive 
cells in all five tumor biopsy specimens. Im- 
munohistochemical studies showed neuron- 
specific enolase and keratin and transmission 
electron microscopy demonstrated neurose- 
cretory granules typical for Merkel cell carci- 
noma. All five patients in this study were 
treated with wide surgical excision of the 
eyelid tumors with intraoperative frozen-sec- 
tion monitoring of the margins of resection. 
The left lower eyelid Merkel cell carcinoma 
spread to the preauricular lymph node in one 
patient. This patient subsequently died of me- 
tastatic Merkel cell carcinoma. One patient 
with metastatic right outer canthus Merkel cell 
carcinoma received radiotherapy (6,550 cGy). 
Eyelid Merkel cell carcinoma has the poten- 
tial for recurrence and metastatic spread. We 
recommend lifetime follow-up for patients 
treated for eyelid Merkel cell carcinoma. 
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Merxet cert carcinoma is a neuroendocrine 
tumor of the skin with distinct ultrastructural 
and immunohistochemical characteristics. The 
rarity of eyelid Merkel cell carcinoma may lead 
to difficulty in the diagnosis, and delay in treat- 
ment of this highly malignant, potentially le- 
thal tumor. There have been scattered reports 
of eyelid Merkel cell carcinoma in the litera- 
ture,’ but few guidelines have been estab- 
lished for the treatment of this uncommon eye- 
lid neoplasm. We treated five patients with 
Merkel cell carcinoma of the eyelid and perioc- 
ular tissues. 





Case Reports 





Case 1 

A 75-year-old white man with a four-month 
history of an enlarging nodule along the left 
lower eyelid was referred in November 1988. 
The patient had developed a cyst along the left 
lower eyelid in June 1988 and chalazion was 
diagnosed preliminarily by his primary physi- 
cian. The lesion recurred twice after incision 
and drainage. No material was submitted for 
histopathologic examination. At initial exami- 
nation, the patient had a violaceous nodular 
lesion with overlying telangiectatic vessels 
along the left lower eyelid (Fig. 1). The lesion 
measured 14 X 7 mm and had sharply demar- 
cated borders. There was some eyelash loss and 
irregularity of the eyelid margin. A diagnostic 
biopsy of this lesion was performed and con- 
firmed Merkel cell carcinoma. Results of a com- 
plete physical examination with careful exami- 
nation of the regional lymph nodes, liver 
function studies, and thoracic computed to- 
mography were all normal. A wide surgical 
excision of the lesion was performed using 
frozen-section monitoring of the cutaneous and 
subcutaneous margins. Permanent histopatho- 
logic examination confirmed that the cutaneous 
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Fig. 1 (Rubsamen and associates). Case 1. Left 
lower eyelid Merkel cell carcinoma with telangiectat- 
ic vessels and loss of eyelashes. 


borders were free of tumor by several millime- 
ters, though Merkel cell carcinoma did invade 
the deep orbicularis oculi muscle close to the 
deep surgical margin of resection. Because of 
the close proximity of the Merkel cell carcino- 
ma to the initial surgical deep margins, the 
patient returned to the operating room, where 
an additional 5-mm border of tissue was ex- 
cised, including deep orbicularis oculi muscle, 
subcutaneous tissue, and skin. Permanent his- 
topathologic examination of this second tissue 
specimen did not disclose any residual tumor. 
The patient was monitored for 42 months with 
no evidence of local or systemic tumor recur- 
rence. 


Case 2 

A 58-year-old white woman with an eight- 
month history of an enlarging nodule along the 
left upper eyelid was referred in June 1987. The 
lesion had been cauterized and had since re- 
curred. Examination disclosed an erythema- 
tous, elevated tumor along the lateral portion of 
the left upper eyelid margin (Fig. 2). A biopsy 
was performed and histopathologic examina- 
tion disclosed aggregates of small round cells 
with scant cytoplasm in an undifferentiated 
pattern consistent with Merkel cell carcino- 
ma. Immunohistochemical stains were positive 
for keratin, neuron-specific enolase, and chro- 
mogranin. Transmission electron microscopy 
confirmed the diagnosis of Merkel cell car- 
cinoma. Definitive excision of the tumor was 
performed in June 1987 with a 15-mm-wide 
full-thickness resection of the eyelid and lateral 
canthal region. The patient was monitored for 
14 months with no evidence of local or systemic 
recurrence. 


Eyelid Merkel Cell Carcinoma 675 


Fig. 2 (Rubsamen and associates). Case 2. Merkel 
cell carcinoma of the left upper eyelid (arrow). 


Case 3 

An 80-year-old white woman with a five- 
week history of a nontender red nodule in the 
central aspect of the right upper eyelid was seen 
in November 1989. On examination, the lesion 
was horizontally ovoid, measuring 1 cm in 
width and 0.5 cm in height. An excisional 
biopsy was performed and Merkel cell carcino- 
ma was diagnosed. In the primary specimen, 
the tumor extended to the surgical margin and a 
second excision with margins extending 5 mm 
beyond the previous line of incision was per- 
formed. The second excision showed no residu- 
al tumor. The patient was monitored for two 
years and there has been no evidence of recur- 
rence. 


Case 4 

An 82-year-old white man with a two-month 
history of a progressively enlarging, red nodule 
at the margin of the left lower eyelid was seen in 
May 1986. The lesion measured 6.0 mm at 
initial examination. An excisional biopsy was 
performed and histopathologic examination 
disclosed Merkel cell carcinoma of the eyelid. 
Two weeks later, a second excision was made of 
the tumor with frozen-section mapping of the 
margins with the total excision measuring 28.0 
x 14.0 mm. The patient was monitored for four 
months, at which time he developed a left 
preauricular lymph node enlargement, on 
which a biopsy was performed and was found 
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to contain metastatic Merkel cell carcinoma. He 
underwent a left superficial parotidectomy and 
partial neck dissection followed by radiation 
and chemotherapy. He died of metastatic 
Merkel cell carcinoma in March 1987. 


Case 5 

A 62-year-old white man noted a lump on the 
left side of his forehead in July 1986. Examina- 
tion at that time disclosed a 0.6-cm-diameter 
nodule, and a biopsy was performed. Histo- 
pathologic examination disclosed Merkel cell 
carcinoma. Additional tissue showing no tumor 
was resected. In February 1987, the patient 
developed nodular tumors along the border of 
the previous excision. Mohs’ micrographic sur- 
gical excision of the recurrent tumor was per- 
formed. Six months later, additional recurrence 
was evident at the edge of the Mohs’ excision. 
This third tumor recurrence was again treated 
via Mohs’ technique. 

In July 1987, the patient noted three areas of 
local recurrence in the midline of the scalp, 
which were treated with surgical excision. One 
month postoperatively, the forehead region 
was treated with radiotherapy (4,550 cGy deliv- 
ered in 22 fractions over a 35-day interval). In 
March 1988, the patient developed a recurrence 
along the right eyelid lateral canthus and right 
side of the face. These were again treated by 
wide surgical excision. A second course of radi- 
otherapy was delivered to this region down to 
the level of the right clavicle. The total dose to 
the preauricular region was 6,550 cGy delivered 
in 30 fractions over 46 days. No additional 
tumor recurrence had been noted at six months 
of follow-up after this second course of radio- 
therapy. Systemic examination, including ab- 
dominal, thoracic, and cranial computed to- 
mography, disclosed no evidence of metastatic 
disease. No further follow-up information on 
this patient could be obtained. 


Results 





The patients in Cases 1, 2, and 3 had isolated 
eyelid Merkel cell carcinomas treated with wide 
surgical excision. These patients did not dem- 
onstrate any evidence of recurrence of the pri- 
mary tumor at follow-up periods of 42 months, 
14 months, and 24 months, respectively. The 
need for wide cutaneous and deep surgical 
margins when excising a Merkel cell carcinoma 
was emphasized by Case 1. In this case, the 


deep and subcutaneous extent of the tumor was 
much larger than the well-demarcated, cutane- 
ous borders of the lesion seen on clinical exami- 
nation. A second operation was performed on 
this patient to obtain wide, deep margins of 
resection. 

The diagnosis of Merkel cell carcinoma was 
not suspected preoperatively in any of these 
patients, but was only established on histopath- 
ologic examination. The patients in Cases 1 and 
2 were thought to have benign lesions original- 
ly and were treated by excision and cauteriza- 
tion, respectively, without pathologic examina- 
tion. Both cases emphasized the importance of 
submitting any tissue specimens obtained from 
a patient for histologic examination. The rapid 
growth of these lesions (two months), as well as 
their potential for regional and systemic metas- 
tases, was demonstrated in Case 4. This patient 
ultimately died from metastatic Merkel cell car- 
cinoma. 

The patient in Case 5 had periocular Merkel 
cell carcinoma and had multiple recurrences 
and eventual metastatic spread to the lateral 
eyelid canthus and preauricular region. This 
patient had tumor recurrence and spread de- 
spite the use of Mohs’ micrographic surgical 
technique. Local and regional lymph node re- 
currences in this patient responded to radio- 
therapy; however, the length of follow-up after 
the completion of radiotherapy is limited to six 
months. 





Discussion 





Merkel cell carcinoma’’” of the skin is a 
neuroendocrine neoplasm that shares ultra- 
structural and immunohistochemical features 
with the normal Merkel cell.” These neoplasms 
typically develop in elderly individuals on sun- 
exposed areas in the head, neck, and upper 
extremities.*’ 

On routine light microscopy (Figs. 3 and 4), 
they are primitive, small cell malignant neo- 
plasms that may grow in a diffuse, organoid, or 
ribbon-like fashion. The individual cells usual- 
ly have indistinct cytoplasm and the nuclei are 
round with a characteristic uniform granular 
chromatin. Sometimes, eccrine or squamous 
differentiation can be seen in these tumors." 
Mitotic figures and single cell necrosis are usu- 
ally conspicuous microscopic features in these 
cells. A finding of important clinical signifi- 
cance is the frequency of vascular and lym- 


Vol. 113, No. 6 


Eyelid Merkel Cell Carcinoma 677 








phatic invasion."”’*' Immunohistochemically, 
neuron-specific enolase and cytokeratin are 
important diagnostic markers. Less commonly, 
chromogranin and neurofilament can be detect- 
ed. Ultrastructurally, the cytoplasm contains 
100- to 200-nm dense core neurosecretory 
granules and perinuclear whorls of 7- to 10-nm 
intermediate filaments (Fig. 5). The major dif- 
ferential diagnoses on light microscopy in the 
elderly population are malignant lymphoma, 
metastatic small cell carcinoma, and sebaceous 
cell carcinoma. Histopathologically, Merkel 
cell carcinomas generally have scant cytoplasm 
and more uniform nuclei relative to malignant 
lymphomas. Perinuclear whorls of cytokeratins 
and neurofilaments in Merkel cell carcinoma 
help distinguish this tumor from small cell (oat 
cell) carcinoma. The diagnosis of sebaceous cell 
carcinoma can be confirmed by frozen sections 
appropriately stained to demonstrate intracel- 
lular lipids. While all of these light-microscopic 
differential features can be helpful, most cases 
ultimately require transmission electron mi- 
croscopy and immunohistochemistry for defini- 
tive diagnosis. 

The onset and growth of eyelid Merkel cell 
carcinoma is generally rapid. Patients typically 
have symptoms of less than six months’ dura- 


Fig. 3 (Rubsamen and asso- 
ciates). Case 1. Histologic 
section shows Merkel cell 
carcinoma of the left lower 
eyelid growing in sheets (sol- 
id arrow) and admixed with 
lymphocytes. A meibomian 
gland is on the right (open 
arrow) (hematoxylin and eo- 
sin, X 350). 


tas 


tion at initial examination. This is in contradis- 
tinction to other eyelid neoplasms such as basal 
cell carcinoma, squamous cell carcinoma, and 
sebaceous gland carcinoma, .in which clinical 
signs or symptoms commonly exist for more 
than one year before the patient’s initial exami- 
nation. Eyelid Merkel cell carcinoma was diag- 
nosed by biopsy with appropriate histopatho- 
logic stains in all of our patients. We were 
unable to find a single case report in the litera- 
ture in which the physician correctly suspected 
eyelid Merkel cell carcinoma as the diagnosis 
before biopsy, which emphasized the impor- 
tance of making all ophthalmologists aware of 
the clinical characteristics of this potentially 
lethal neoplasm. 

The typical clinical appearance of an eyelid 
Merkel cell carcinoma is that of a nontender, 
red or violaceous, nodule with intact overlying 
skin. Superficial telangiectasis may be present. 
The cutaneous border of the lesion can appear 
well demarcated; however, because of the infil- 
trative spreading pattern of Merkel cell carcino- 
ma, the subcutaneous size of the tumor may be 
larger than what is apparent on clinical exami- 
nation. Eyelid Merkel cell carcinomas have a 
strong predilection for the upper eyelid, often 
involving the lateral portion of the eyelid and 
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the eyelashes at the anterior eyelid margin. 
Cases 1 and 4 in our series are unusual exam- 
ples of lower eyelid involvement with Merkel 
cell neoplasms. Review of our cases and others 
from the ophthalmic literature!” disclosed that 
eyelid Merkel cell carcinoma usually develops 
in patients older than 70 years. Most patients 
are white. 

Merkel cell carcinoma is a tumor with poten- 
tial for local recurrence and metastatic spread. 
Local recurrences of cutaneous Merkel cell car- 
cinoma have been described in approximately 
30% to 40% of patients.’™'*8 Hitchcock and 
associates” reviewed 400 cases of patients with 
cutaneous Merkel cell carcinomas. In their se- 
ries, Merkel cell tumor recurred in 40% (80 of 
220) of patients who were monitored for at least 
six months. Among these patients with local 
tumor recurrences, 75% (53 of 71) subsequent- 
ly developed regional lymph node or systemic 
metastases. Of 53 patients with lymph node or 
distant metastases, 29 (55%) subsequently died 
of their Merkel cell tumor. 

Patients with eyelid Merkel cell tumors typi- 
cally have a short duration of symptoms at 
initial examination, and we were not aware of 
any patients with evidence of metastasis at the 
time of initial examination. A review of Merkel 
cell eyelid tumors’ has shown that approxi- 
mately 26% (nine of 34) of patients develop 
local tumor recurrences and 32% (11 of 34) 
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Fig. 4 (Rubsamen and associates). 
Case 1. Histologic section shows 
Merkel cell carcinoma growing in an 
organoid pattern within skeletal mus- 
cle (hematoxylin and eosin, Xx 600). 


develop regional lymph node metastases. Of 
these patients, four developed distant metasta- 
ses and three patients died from their Merkel 





Fig. 5 (Rubsamen and associates). Case 1. Electron 
micrograph showing neurosecretory granules within 
the cytoplasm of a Merkel cell carcinoma (arrow). 
The granules measure approximately 150 nm in di- 
ameter and have a halo between the core and limiting 
membrane (X 25,000). 
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cell tumor. The lower incidence of spread of 
eyelid Merkel cell carcinomas may reflect earli- 
er diagnoses and treatment of eyelid tumors. 
Examination for regional spread to lymph 
nodes should be directed toward the subman- 
dibular, superficial preauricular, and cervical 
lymph nodes. 

Because of the high rate of local recurrence 
and spread, the recommended treatment for 
Merkel cell carcinoma has been wide surgical 
excision.!*”> Appropriate surgical margins 
should parallel those that have been suggested 
for other eyelid tumors with metastatic poten- 
tial, such as sebaceous cell carcinoma. Wide 
surgical margins (5 mm) are usually indicated 
when dealing with highly malignant eyelid ne- 
oplasms.™ For eyelid Merkel cell tumors, we 
recommend a 5-mm margin of excision; fur- 
thermore, the margin of excision should ac- 
count for all cutaneous margins, as well as the 
deep and subcutaneous margins of the tumor. 
Frozen-section monitoring of this 5-mm margin 
should be performed intraoperatively. If fro- 
zen-section analysis of these margins is clear, 
one may consider excision of an additional 1 to 
2 mm of tissue (superficial and deep), which 
can be submitted for permanent histopatholog- 
ic examination because the permanent sections 
are more accurate for detecting possible Merkel 
tumor cells at the surgical margin. The patient 
described in Case 1 in our series developed a 
Merkel cell tumor that assumed a pear-shaped 
infiltrative pattern, with the subcutaneous ex- 
tent of the tumor being larger than the cutane- 
ous border of the lesion. This case emphasized 
the importance of adequate deep surgical mar- 
gins, in addition to the wide cutaneous border 
of tumor excision. In Case 4 the patient devel- 
oped preauricular tumor spread four months 
after wide excision of a primary left lower 
eyelid Merkel cell carcinoma. Despite further 
surgical procedures, radiation, and chemother- 
apy, this patient ultimately died of disseminat- 
ed Merkel cell carcinoma. Case 5 in our series 
also emphasized the highly malignant nature of 
this tumor with recurrence seen after Mohs’ 
micrographic surgical excision. The Mohs’ 
technique offers a controlled method of excis- 
ing cutaneous neoplasms using frozen-section 
monitoring of the surgical margins to achieve 
complete removal of the tumor while sparing 
the maximal amount of adjacent, uninvolved 
tissue.”?® The infiltrative pattern of Merkel cell 
carcinoma can be difficult to identify pathologi- 
cally on frozen-section slides; therefore, we 
recommend wide margins of excision to com- 
pensate for the potential microscopic spread of 


the tumor beyond the boundaries of the main 
lesion. 

Currently, dissection of regional lymph 
nodes without clinical evidence of tumor 
spread is not standard treatment.” Local radio- 
therapy has been used in the primary treatment 
of Merkel cell carcinoma. This tumor, at least 
early in its course, has been relatively respon- 
sive to radiotherapy and this mode of treatment 
has been used for control of regional lymph 
node metastases.” Cotlar, Gates, and Gibbs” 
suggested combined excision and radiotherapy 
for primary skin lesions with doses of 5,000 cGy 
used after the surgical excision of the tumor. 
Patients with eyelid Merkel cell tumors, howev- 
er, have a short duration of symptoms at initial 
examination and can often be successfully 
treated with wide surgical excision alone. We 
would reserve the use of radiotherapy for tumor 
recurrences or regional lymph node spread. 

Systemic metastases have been treated with a 
variety of chemotherapeutic regimens, the se- 
lection of which has been based on the cytolog- 
ic similarities between small cell or oat cell car- 
cinomas and Merkel cell carcinoma.” Though 
some early responses to chemotherapy have 
been documented,”** the general prognosis for 
patients with metastatic Merkel cell carcinoma 
is poor.” The poor prognosis for patients with 
disseminated Merkel cell carcinoma emphasiz- 
es the need for early diagnosis and appropriate 
treatment with wide surgical excision. 

Local tumors have recurred as late as 54 
months after primary excision of cutaneous 
Merkel cell carcinoma, and distant metastases 
have occurred as late as 96 months after initial 
diagnosis and treatment.” Because of the possi- 
bility of tumor recurrences many years after the 
primary diagnosis and treatment, we recom- 
mend follow-up at regular intervals for life, 
with careful examination of the primary tumor 
excision site and the regional lymph nodes. The 
most common sites of distant spread are the 
liver, lungs, brain, and bones.°” 
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Effects of Eyelid Protractor Excision for the Treatment 


of Benign Essential Blepharospasm 





Bartley R. Frueh, M.D., David C. Musch, Ph.D., and Thomas A. Bersani, M.D. 


Data were analyzed from 37 patients with 
essential blepharospasm who had undergone 
upper eyelid protractor excision with brow 
suspension, and who had a median follow-up 
of 40 months (range, 12 to 83.5 months) after 
surgery. Of the 37 patients, 15 (40.5%) had 
sufficient relief of their spasms at their last 
follow-up; 22 patients (59.5%) had functional- 
ly significant recurrent or residual spasms 
after upper eyelid surgery. Of these 22 pa- 
tients, 12 (55%) had recurrences more than six 
months after surgery, and four patients (18%) 
had recurrences more than one year after sur- 
gery. Patients with Meige syndrome were no 
more likely to experience recurrent spasms 
after upper eyelid surgery than patients who 
lacked a lower facial spasm component. 

Recurrence of symptoms was primarily the 
result of lower eyelid spasms in 11 patients 
(50%), upper eyelid spasms in one patient 
(5%), and all eyelids in six patients (27%). The 
location of recurrent spasms could not be 
ascertained in four patients (18%), with whom 
we had only telephone contact. Seven of 12 
patients (58%) undergoing secondary proce- 
dures had relief from their spasms at the end 
of this study. Excluding those patients who 
chose to decline further surgery, 22 of 27 
patients (81.5%) received satisfactory relief of 
symptoms after upper eyelid and, if needed, 
lower eyelid and repeat upper eyelid protrac- 
tor excision. 

These long-term results are comparable to 
those reported previously for differential sec- 
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tion of the facial nerve. Because the side ef- 
fects of eyelid protractor excision are general- 
ly more acceptable, we recommend that when 
surgery is determined to be necessary for 
essential blepharospasm, upper eyelid pro- 
tractor excision is the preferred surgical ap- 
proach. 


EssentTIAL BLEPHAROSPASM is an involuntary 
spasmodic closure of the eyelids that produces 
temporary functional blindness. Its cause is 
unknown, but a disturbance of the basal gan- 
glia involving the dopamine and acetylcholine 
pathways is suspected.’ Surgical treatment of 
this condition with eyelid protractor excision 
was introduced by Fox in 1951° and popular- 
ized by Gillum and Anderson” in 1981. We 
analyzed the frequency of recurrent or residual 
essential blepharospasm in 37 patients under- 
going bilateral upper eyelid protractor excision 
with brow suspension, the outcome of further 
interventions in patients whose spasms contin- 
ued or redeveloped, and the complications of 
this procedure. 





Subjects and Methods 





We retrospectively studied the results on 37 
consecutive patients with essential blepharo- 
spasm, seven men and 30 women, who under- 
went upper eyelid protractor excision with 
brow suspension, beginning with the first pa- 
tient on whom we performed the procedure. 
The mean age at blepharospasm onset was 59.0 
years, with a range of 44 to 77 years. The mean 
age at surgery was 63.7 years with a range of 45 
to 80 years. Isolated essential blepharospasm 
was identified in 20 patients, and Meige syn- 
drome (blepharospasm and orofacial-cervical 
dystonia) was diagnosed in the remaining 17 
patients. 

The patients in this study who had surgical 
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intervention were all experiencing difficulty 
with daily activities such as working, reading, 
crossing the street, and driving because of 
blepharospasm. Although our most common 
initial treatment for blepharospasm is botuli- 
num toxin injections, these patients underwent 
surgery to relieve their blepharospasm for vari- 
ous reasons, including insufficient response to 
botulinum toxin, unavailability of botulinum 
toxin, desire for a permanent cure, difficulty in 
obtaining transportation to the clinic for botuli- 
num toxin injections, and the expense of botuli- 
num toxin injections. Therefore, these patients 
represent a small segment of our population of 
blepharospasm patients under therapy. Of the 
37 patients treated, 14 had previously received 
botulinum toxin, resulting in temporary relief 
from symptoms in ten patients, slight relief in 
three, and a poor response in one. 

Patients were followed up postoperatively for 
12 to 83.5 months, with a median follow-up 
interval of 40 months. If there were no postop- 
erative symptoms, or if the patient had minor 
symptoms that did not interfere with daily 
functions, they were regarded as asymptomat- 
ic. If patients had postoperative spasm that 
caused functional impairment, such as interfer- 
ence with driving, reading, working, or other 
essential activities of daily life, they were re- 
garded as having recurrent or residual spasm. 

The eyelids responsible for postoperative 
symptoms were determined by clinical exami- 
nation, and in some cases by means of thera- 
peutic trials of botulinum toxin selectively in- 
jected in the eyelid suspected of harboring the 
offending eyelid protractor. Recurrence was 
categorized as occurring in the upper eyelids 
alone, the lower eyelids alone, or in all four 
eyelids. In five patients who did not return for 
follow-up because of logistical problems, tele- 
phone follow-up was obtained. Of these, the 
patient who reported being free from symp- 
toms that interfered with daily functions was 
regarded as asymptomatic, whereas the four 
patients reporting symptoms that impaired dai- 
ly function were categorized as having recur- 
rences of unknown location. 

Secondary procedures were offered to all pa- 
tients who had recurrent symptoms. Botulinum 
toxin injection, additional surgery, or both, 
were performed on those who elected to under- 
go further treatment. For those who received 
secondary surgical treatment, recurrences were 
determined in a fashion similar to that used to 
evaluate the primary surgical group. 

Where appropriate, statistical comparisons 


were performed, using Fisher’s exact or chi- 
square tests, analysis of variance, and Kaplan- 
Meier survival analysis, depending on the na- 
ture of the variables being compared. 

In 28 of 37 patients (76%), incisions were 
made in the brow and usually in the eyelid 
crease to expose the upper eyelid protractors. 
Seven of these patients had continuous inci- 
sions across the glabella. In the remaining nine 
patients (24%), who were mostly women with- 
out receding or high hairlines, the eyelid pro- 
tractors were approached through a coronal 
flap and eyelid crease incisions. 

General anesthesia was used on all nine pa- 
tients receiving the transcoronal approach; 
while 18 of 28 patients (64%) receiving the 
suprabrow incisions received local anesthesia 
with intravenous infusion sedation. In each 
patient, the skin was carefully dissected from 
the underlying eyelid protractors. A dissection 
plane between the subcutaneous fat and orbital 
orbicularis, corrugator supracilli, and procerus 
was established. A combination of direct illumi- 
nation and transillumination through the thin 
eyelid skin of the preseptal and pretarsal orbi- 
cularis facilitated dissection of that skin from 
its underlying orbicularis muscle. Dissection 
was carried inferiorly to the eyelid margin until 
the lash follicles were seen. Infralaterally, dis- 
section extended 8 to 10 mm lateral and inferior 
to the lateral canthus. 

The supraorbital neurovascular bundle was 
identified and, when possible, left undisturbed 
during the corrugator superciliaris dissection. 
All evident eyelid protractor muscles were me- 
ticulously excised and hemostasis obtained 
with bipolar cautery. No attempt was made to 
spare the inferior pretarsal orbicularis muscle 
adjacent to the eyelid margin. Orbicularis oculi 
muscles 8 to 10 mm inferior and lateral to the 
lateral canthus were included in the excision. A 
stab incision at each extreme inferolateral as- 
pect of the dissection allowed for exit of a 
%-inch-wide strip cut from a Penrose drain that 
continued to just short of the medial extent of 
the dissection. 

The eyelid crease incisions were closed with a 
running 6-0 monofilament suture. A brow lift, 
if indicated, was performed by removing appro- 
priate amounts of skin and subcutaneous tissue 
above the brow or adjacent to the coronal inci- 
sion. If a suprabrow incision was used, the 
amount of tissue to be removed was determined 
before surgery, with the patient in the upright 
position. The suprabrow incision was closed 
with 6-0 monofilament sutures, incorporating 
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galea aponeurotica into the subcutaneous clo- 
sure for brow suspension, and closure of the 
skin with continuous 6-0 monofilament suture. 
Before closing transcoronal incisions, the flap 
was pulled firmly posteriorly. The amount that 
overlapped the posterior wound edge was 
excised, usually amounting to between 7 and 
15 mm. Coronal incision closure was achieved 
with a running 2-0 monofilament suture that 
included the full thickness of the flap, from the 
skin to the galea. 

Postoperatively, iced compresses were ap- 
plied to the eyelid skin until bedtime. Head 
elevation was maintained for 48 hours after 
surgery. No antibiotics or corticosteroids were 
prescribed systemically or topically. Analgesics 
were made available, but were rarely needed. 
The Penrose drains were advanced on the first 
day and removed on the first or second postop- 
erative day. Skin sutures were removed one 
week postoperatively. 


Results 


Relief of spasm was experienced by 31 of 37 
patients (84%) during the first month after 
surgery. Fifteen of the 37 patients (41%) had 
sustained sufficient relief from their spasms at 
their last follow-up. 

Of the 37 patients, 22 (59%) demonstrated 
significant recurrence of symptoms, with symp- 
tom onset occurring from zero to 45 months 
postoperatively (median recurrence time, 7.5 
months). Seven of these 22 patients (32%) had 
recurrent spasms within the first three months, 
three of 22 (14%) had recurrence within the 
four- to six-month interval, four of 22 (18%) 
had recurrence within the seven- to nine- 
month interval, and four of 22 (18%) had recur- 
rence within the ten- to 12-month interval. The 
remaining four patients (18%) had recurrent 
spasms more than one year after surgery. Re- 
currence of symptoms was primarily the result 
of lower eyelid spasms in 11 patients. Upper 
eyelid spasms alone were responsible for recur- 
rent symptoms in one patient. Six patients had 
recurrence involving all four eyelids, and in 
four patients contacted by telephone, but not 
examined, the location of the recurrence could 
not be determined with certainty. 

Of the 28 patients whose upper incision was 
placed above the brow, 14 (50%) achieved 
long-term relief of spasm, compared to one of 
nine patients who had a transcoronal approach. 


This difference in success approached statisti- 
cal significance (P = .06, Fisher’s exact test). 
When time to recurrence was evaluated in these 
two groups, using Kaplan-Meier product-limit 
estimates to adjust for variable follow-up, the 
median time to recurrence in the 28 patients 
whose incision was placed above the brow was 
24 months, compared to ten months in those 
receiving transcoronal incisions. The overall 
difference in recurrence patterns over time (Fig- 
ure) between suprabrow and transcoronal inci- 
sion groups approached statistical significance 
(P = .09, Mantel-Cox test). 

There was no significant difference in the rate 
of postoperative recurrence of spasm in 12 of 20 
blepharospasm patients (60%), and in ten of 17 
Meige syndrome patients (59%). The rate of 
lower eyelid recurrence for the two groups was 
not significantly different: ten of 19 (53%) for 
blepharospasm patients, nine of 16 (56%) for 
Meige syndrome patients. Gender, location of 
incision, and type of anesthesia were not signif- 
icant determinants of the frequency of symp- 
tom recurrence. 

Secondary procedures were offered to 17 of 
18 patients in whom follow-up examinations 
were obtained and in whom recurrent/residual 
spasms were noted. Eleven of the 17 elected 
secondary surgical procedures, and seven of 
these were asymptomatic after a median fol- 
low-up of ten months (range, two to 55 
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Figure (Frueh, Musch, and Bersani). Survival anal- 
ysis of time to recurrent blepharospasm after eyelid 
protractor excision, using two different incisional 
approaches. 
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months). Botulinum toxin was injected in the 
lower eyelids only of ten patients suspected of 
having spasms in lower orbicularis oculi mus- 
cles as the cause of their recurrence. One pa- 
tient did not obtain significant relief until his 
upper eyelids were also injected. Nine patients 
receiving botulinum toxin injections reported 
satisfactory, but temporary, relief of their 
symptoms, indicating that the lower eyelids 
were the cause of their symptoms. Six of these 
patients underwent lower eyelid protractor ex- 
cisions after their botulinum toxin injections, 
and three have sustained relief of symptoms 
after surgery (follow-up: median = 23.5 
months; range = seven to 55 months). Four 
patients received secondary lower eyelid pro- 
tractor excision without previous diagnostic 
botulinum injections, which resulted in elimi- 
nation of spasms in three patients (follow-up: 
median = 14 months; range = ten to 20 
months). Another patient required only repeat 
upper eyelid surgery, and was asymptomatic at 
follow-up two months after surgery before be- 
ing lost to follow-up. In three of the four pa- 
tients in whom secondary surgery failed, satis- 
factory control was achieved with periodic 
botulinum toxin injections. Of the six patients 
who declined recommended secondary sur- 
gery, four elected management by periodic low- 
er eyelid botulinum toxin injection and have 
continued to respond well to this regimen. 

Thus, excluding those patients in whom the 
first procedure failed and who chose not to 
receive secondary surgery, 22 of 27 patients 
(81%) had sustained relief of symptoms after 
one or two procedures. Of the 33 patients who 
had upper eyelid protractor excision, and if 
needed, subsequent lower or upper eyelid pro- 
tractor excision, or both, and botulinum toxin 
injections, 29 (88%) were free of disabling 
spasms at their last examination. 

Of the 28 patients undergoing upper eyelid 
protractor excision with brow suspension via 
the brow and eyelid crease, 15 (54%) had no 
complications, nine (32%) developed lagoph- 
thalmos with exposure keratitis, three (11%) 
developed minor wound infections, two (7%) 
had sloughing of their eyelid skin, one of whom 
required later skin grafting for cicatricial ectro- 
pion of the upper eyelid, and two (7%) had loss 
of brow hair. These two patients each had a 
suprabrow incision that was continuous across 
the glabella. 

Of the nine patients whose surgery was per- 
formed using a transcoronal approach, four had 
no complications, three had lagophthalmos 


with exposure keratitis, one had forehead 
numbness, and one had a minor wound infec- 
tion. The complication rates with transcoronal 
incision, five of nine, continuous brow incision, 
five of seven, and the suprabrow incisions, 
eight of 21 were not significantly different. 

Twelve patients had secondary surgery. Of 
the nine patients whose secondary surgery was 
confined to the lower eyelids, five (56%) had no 
complications, three (33%) developed ectropi- 
on, and one (11%) had lagophthalmos with 
exposure keratitis. Of the three patients who 
had secondary surgery on the upper and the 
lower eyelids, one had no complications, one 
had a minor wound infection in all four eyelids, 
and one had exposure keratitis. One patient 
had secondary surgery on only his upper eye- 
lids with no complications. 

The wound infections seen in this series were 
all superficial, and cleared without sequelae 
after treatment with warm compresses and top- 
ical antibiotic therapy. 


Discussion 


Essential blepharospasm poses a difficult 
therapeutic challenge. There is currently no 
known cure. Medical therapy has been unre- 
warding in most patients because of lack of 
efficacy or unacceptable side effects.’ The initial 
therapy most commonly recommended for 
blepharospasm patients is injection of botuli- 
num toxin.’ We concur with this approach. The 
patients in this study all opted for surgical 
treatment for various reasons rather than to 
receive initial or repeated injections of botuli- 
num toxin. Surgical therapy with differential 
section of the facial cranial nerve has therapeu- 
tic efficacy, but eyelid protractor excision has 
been reported to result in fewer side effects and 
a higher success rate.” Eyelid protractor exci- 
sion also offers the advantage of simultaneous 
correction of brow ptosis or blepharoptosis, or 
both.’ 

Recurrent or residual blepharospasm is a pos- 
sible outcome of protractor excision surgery. 
Gillum and Anderson’ described nine patients 
treated with excision of all accessible upper 
eyelid protractors. The degree of preoperative 
disability was assessed by the patient in three 
categories: reading, occupation, and driving, 
and ranged from 50% to 100%. Patients were 
asked to estimate the overall degree of postop- 
erative improvement, and the resulting esti- 
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mates ranged from 35% to 100%. In all nine of 
Gillum and Anderson’s patients, no further 
surgery was recommended despite a wide range 
of preoperative disability and postoperative im- 
provement. 

Patients with blepharospasm may have varia- 
ble degrees of spasm. What is important to 
patients is whether they can accomplish the 
acts of daily living that are important to them. 
Although a percent disability or percent im- 
provement is quantitative, each is defined only 
subjectively. The patients’ determination of the 
extent to which they are able to function at the 
level they require, a subjective determination, 
seems to be the best measure of both the need 
for and success of surgery. 

In a series of 22 patients undergoing upper 
eyelid protractor excision, McCord and associ- 
ates? described three patients with significant 
residual lower eyelid spasm, one with four- 
eyelid, but primarily lower eyelid spasm, and 
one patient in whom residual spasm location 
was not reported. Thus, 17 of 22 patients (77%) 
had relief of spasm. Four of these five patients 
underwent secondary lower eyelid procedures 
with good results. Four of the 22 patients in 
their series had previous differential dissection 
of the facial cranial nerves. Thus, among the 18 
patients without previous surgical interven- 
tion, four (22%) had substantial residual lower 
eyelid spasm. 

Jones, Waller, and Samples’ described a series 
of 21 patients undergoing upper eyelid protrac- 
tor excision with brow lift or suspension, or 
both, and five patients (24%) required secon- 
dary lower eyelid surgery because of persistent 
spasm. 

Although in some cases, lower eyelid spasm 
may be evident immediately after surgery, and 
may best be described as persistent or residual, 
in our series 15 of 22 patients (68%) with 
substantial spasm following upper eyelid pro- 
tractor resection had onset of their spasm more 
than six months after surgery, and probably 
represent recurrent spasm. 

The failure rate for patients who had a trans- 
coronal approach, eight of nine, was much 
higher than anticipated, illustrating that clini- 
cal impressions can be misleading. Since the 
failure rate and overall pattern of time to recur- 
rence indicated a less favorable prognosis for 
transcoronal incisions when compared to that 
found when the incisions were made over the 
brow, we no longer use the transcoronal ap- 
proach. 

The removal of orbital orbicularis from the 


region lateral and inferolateral to the lateral 
canthal tendon, described as the postorbicular- 
is fascia by Gillum and Anderson,’ probably 
weakens the lower eyelid protractors by remov- 
ing some of their orbital portions, and possibly 
by interrupting some of the facial nerve branch- 
es destined for the remaining lower eyelid pro- 
tractors. Regeneration of these nerves may rein- 
nervate the lower eyelid protractors, and 
thereby account for some of the recurrences. 

The age and sex distribution of our patients is 
comparable to the distribution in other series of 
blepharospasm patients.’*’” Our proportion of 
patients with Meige syndrome (46%) is higher 
than that of previous surgical reports,**" but 
similar to other demographic studies.’ The ratio 
of men to women in our study is similar for both 
essential blepharospasm and Meige groups. 
The minimum estimated rate of lower eyelid 
recurrence is 35% (13/37), assuming that those 
patients with recurrent symptoms who were 
not examined did not have lower eyelid recur- 
rence. If all four of these did have lower eyelid 
recurrence, 21 of 37 (57%) may have had signif- 
icant lower eyelid spasm. Even our minimum 
estimate is higher than previously reported 
recurrence rates, despite comparable follow-up 
periods. The reason for this is uncertain. 

The treatment of recurrent spasm has been 
gratifying. Botulinum toxin is useful for identi- 
fying the site of spasms by noting their absence 
after focal injection, unless botulinum toxin 
therapy has previously failed. In one patient in 
whom previous lower eyelid surgery was per- 
formed without prior botulinum injection, 
brow spasms persisted postoperatively, sug- 
gesting that this source of preoperative symp- 
toms had not been recognized. 

Garland, Patrinely, and Anderson” recom- 
mended performing simultaneous brow, upper 
eyelid, and lower eyelid surgery for patients 
with Meige syndrome, but brow and upper 
eyelid surgery only for patients with essential 
blepharospasm because they believe that lower 
eyelid involvement is greater in Meige syn- 
drome patients. However, our results do not 
indicate a significant difference between the 
incidence of lower eyelid recurrence in patients 
with isolated blepharospasm and in those with 
Meige syndrome. 

Despite the relatively high rate of recurrence, 
particularly of lower eyelid spasm in our series, 
promotion of primary lower eyelid protractor 
excision with upper eyelid protractor excision 
does not seem warranted. Fifteen of the pa- 
tients in our series responded to upper eyelid 


686 AMERICAN JOURNAL OF OPHTHALMOLOGY 


June, 1992 





and brow surgery alone, and these patients 
would be exposed to the increased trauma and 
risk of surgical complications unnecessarily. 
Our data do not suggest how to differentiate 
preoperatively those who will require lower 
eyelid protractor excision. 

We suggest that patients be advised that sur- 
gical correction is a two-stage procedure and 
that they may need one or both stages. When 
spasm remains or recurs after upper eyelid 
protractor excision, injection of botulinum tox- 
in is recommended to verify the site of recur- 
rent/residual spasm and thereby aid in the 
selection of the site for secondary surgery. 
Although the success rate of eyelid protractor 
excision after one stage (15 of 37 patients, 41%) 
is lower than for differential section of the facial 
cranial nerve (43 of 86 patients, 50%), after two 
stages the success (30 of 37 patients, 81%) is 
equal or better than that of the combined suc- 
cess of two attempts at differential facial nerve 
sectioning, with fewer and less serious postop- 
erative complications.” Differential section of 
the facial nerve remains as an alternative for 
those patients not responding adequately to 
eyelid protractor excision. 
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Combined Use of Cyclosporine and Ketoconazole in the 


Treatment of Endogenous Uveitis 





Marc D. de Smet, M.D., Benjamin I. Rubin, M.D., Scott M. Whitcup, M.D., 
Juan S. Lopez, M.D., Howard A. Austin, M.D., and Robert B. Nussenblatt, M.D. 


Ten patients with endogenous uveitis were 
in clinical remission attributable to treatment 
with cyclosporine and prednisone. After the 
cyclosporine dose was reduced by two thirds, 
these patients were randomly assigned to 
treatment with or without ketoconazole, a 
potent inhibitor of cytochrome P-450, in a 
double-masked placebo-controlled study. The 
dose was reduced over three days. During a 
three-month follow-up, no patients treated 
with ketoconazole had a relapse of uveitis, 
while four of six (66%) control subjects had a 
flare-up. Toxicity in the ketoconazole-treated 
group was limited to a transient decrease in 
glomerular filtration rate (20% from baseline) 
at one month in two of six (33%) patients. 
Renal function was stabilized by further re- 
duction of the cyclosporine dose. 


SrveraL stupies have shown that many forms 
of endogenous uveitis can be successfully treat- 
ed with a combination of cyclosporine and 
corticosteroids.” One major drawback to the 
disseminated use of cyclosporine has been its 
considerable cost. Reducing the metabolism of 
cyclosporine would allow a dose reduction and 
thereby diminish the cost. Cyclosporine metab- 
olism is mediated almost exclusively by the 
liver cytochrome P-450 microsomal enzymes.‘ 
The antifungal ketoconazole inhibits this en- 
zyme system both in vivo and in vitro,’ result- 
ing in increased blood concentrations of cyclo- 





Accepted for publication March 10, 1992. 

From the Laboratory of Immunology, National Eye 
Institute (Drs. de Smet, Rubin, Whitcup, Lopez, and 
Nussenblatt); and Kidney Disease Section, National In- 
stitute of Arthritis, Diabetes, and Digestive and Kidney 
Diseases (Dr. Austin), National Institutes of Health, 
Bethesda, Maryland. 

Reprint requests to Marc D. de Smet, M.D., Laboratory 
of Immunology, National Eye Institute, Bldg. 10, Rm. 
10N202, Bethesda, MD 20892. 


sporine that may become toxic if the dose is not 
reduced.”” Recently, First and associates’ used 
30% of their standard cyclosporine dose (8 
mg/kg of body weight) in connection with 
ketoconazole to prevent graft rejection in pa- 
tients who had undergone renal transplanta- 
tion. None of their 18 patients developed any 
marked toxicity in up to 13 months of follow- 
up. This combination has not yet been tried in 
autoimmune diseases. We tested this drug com- 
bination in patients with endogenous uveitis 
whose conditions had been stabilized using our 
standard dose of cyclosporine and prednisone*® 
for at least three months. 


Patients and Methods 


Patients whose endogenous uveitis was con- 
trolled with cyclosporine (5 mg/kg of body 
weight/day) and prednisone (0 to 0.5 mg/kg of 
body weight/day) signed an informed consent 
approved by the Institutional Review Board, 
and had their cyclosporine dose decreased by 
70% in two increments over three days. At the 
time of the initial reduction in the cyclosporine 
dose, patients were randomly assigned in a 
masked fashion to treatment with or without 
ketoconazole. Patients were monitored for 
three months or until the development of a 
flare-up (defined as a decrease in best-corrected 
visual acuity by two lines as measured by the 
Early Treatment of Diabetic Retinopathy Study 
eye chart’ or an increase by two steps in vitreal 
haze as defined previously.” Patients were also 
monitored at regular intervals for development 
of hepatic or renal toxicity. A doubling of the 
hepatic enzymes, a 30% increase in serum cre- 
atinine concentration, or a 30% decrease in the 
24-hour urinary creatinine clearance led to a 
further reduction in the dosage of cyclosporine. 
Hydrated clearance studies using technetium 
Tc 99m diethylene triaminopenta-acetic acid 
and iodohippurate sodium I 131 were per- 
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CHARACTERISTICS OF PATIENTS WITH UVEITIS 





CASE 
NO. DIAGNOSIS TREATMENT 
1 Behcet's Ketoconazole 
disease 
2 Intermediate Ketoconazole 
uveitis 
Sarcoid Ketoconazole 
Behcet's Placebo 
disease 
5 Intermediate Placebo 
uveitis 
6 Intermediate Placebo 
uveitis 
7 Intermediate Placebo 
uveitis 
8 Behcet's Ketoconazole 
disease 
9 Behcet's Placebo 
disease 
10 Intermediate Placebo 
uveitis 


DECREASE 
FROM INITIAL INITIAL 
CYCLOSPORINE PREDNISONE 
DOSE (%) DOSE (MG) FLARE-UP 
85 So" No 
92 15 No 
87 None No 
12 15 Yes, at 
7 days 
66t 5 Yes, at 
18 days 
82 15 No 
70 5 No 
71 30+ No 
72t 15 Yes, at 
18 days 
50t None Yes, at 
6 days 


i 


*Reduced to 10 mg at two months in the study. 
tTreatment with ketoconazole started after a flare-up. 


tReduced to 5 mg at two months in the study. 


formed at days 0, 30, and 90 to obtain an 
accurate measurement of the true glomerular 
filtration rate.” 





Results 





Ten patients were entered in the study; keto- 
conazole was administered to four patients and 
placebos were administered to six patients (Ta- 
ble). Use of corticosteroids at the time of entry 
into the study was determined. The dose was 
not modified during the study. None of the 
patients treated with ketoconazole developed a 
flare-up, as compared to four of six patients 
administered placebos who did develop flare- 
ups (P = .035, chi square). All of the flare-ups 
developed within three weeks of random as- 
signment to treatment and the decrease of the 
cyclosporine dose. All flare-ups were caused by 
a decrease in visual acuity by two lines or more. 
After flare-up of their ocular disease, three 
patients elected to be treated with ketoconazole 
while maintaining the same reduced cyclospor- 
ine dose. In these three patients, the ocular 


inflammation resolved with no further flare-up 
in the next three months. Patient 4 had a severe 
ocular attack of Behcet’s disease after reduction 
in the cyclosporine dose. To achieve rapid con- 
trol, it was in the patient’s best interest to be 
treated with standard doses of cyclosporine and 
no ketoconazole. None of the patients initially 
administered placebos had a permanent de- 
crease in visual acuity. Two of the four patients 
who were treated with ketoconazole had an 
improvement in visual acuity although their 
visual acuities had been considered stable be- 
fore entering the study. 

A 30% increase in serum creatinine concen- 
tration was noted in two patients while they 
were being treated with ketoconazole. This was 
paralleled by a decrease in the glomerular fil- 
tration rate, which is a more sensitive measure 
of change in renal function than creatine clear- 
ance or serum creatinine (by 20% in one patient 
and 30% in the other patient). In both patients, 
a dosage reduction led to a normalization of the 
serum creatinine concentration by the next 
clinic visit, two months later. The glomerular 
filtration rate returned to the baseline value in 
one patient, whereas it remained at the lower 
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Figure (de Smet and associates). Changes in renal 
values at the beginning and end of the study in 
patients treated with ketoconazole and cyclosporine. 
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value in the other patient. At three months in 
most patients, the renal and hepatic profiles 
were unchanged as compared to baseline val- 
ues (Figure). 


Discussion 


We demonstrated the efficacy of treatment 
with coadministered ketoconazole, cyclospor- 
ine, and prednisone in patients with autoim- 
mune disease. Ketoconazole proved to be a 
potent inhibitor of cyclosporine metabolism. 
Cyclosporine doses should be reduced quickly 
during a two- to three-day period to prevent 
development of markedly increased levels of 
circulating cyclosporine. Cyclosporine-related 
toxicity can be avoided if the cyclosporine 
whole blood levels are maintained in the lower 
ranges of the normal values (500 to 1,000 ng/l). 
This was achieved in these patients by reducing 
the orally administered cyclosporine dose to 
between 10% and 30% of the baseline dose. 

The exact extent of the dose reduction varies 
between patients, but by maintaining whole 
blood cyclosporine levels in the lower range of 
the normal values, one can avoid toxicity and 


achieve a good treatment effect. The dose 
should initially be decreased to 30% of the 
original dose. Once the patient has been treated 
with this lower dose for several days (minimum, 
four half-lives), a cyclosporine whole blood 
level should be obtained. If the level remains 
high, the cyclosporine dose can safely be re- 
duced further. When starting treatment with 
ketoconazole, a patient should be carefully 
monitored for clinical signs of acute cyclospor- 
ine toxicity. These would manifest as an in- 
crease in the blood pressure, an increase in the 
blood urea nitrogen concentration, serum cre- 
atinine concentration, or an increase in liver 
enzyme concentration. Manifestation of any of 
these clinical signs should prompt further re- 
duction of the cyclosporine dose. 

Some patients who were treated with the 
ketoconazole-cyclosporine combination had a 
further improvement in visual acuity even 
though their clinical remission was considered 
stabilized before entering the study. This possi- 
bly indicates that sustained levels of cyclospor- 
ine are better at maintaining a remission than is 
the usual treatment schedule in which drug 
concentration changes dramatically in a given 
day. The addition of ketoconazole to the regi- 
men of coadministered reduced-dose cyclo- 
sporine (5 mg/kg of body weight/day or less) 
and prednisone seemed to be effective in main- 
taining remissions in patients with uveitis. 
Clearly, further studies are needed to deter- 
mine the long-term toxicity of this combination 
therapy for newly diagnosed patients as well as 
for patients with chronic uveitis and severe, 
bilateral sight-threatening disease. 
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OPHTHALMIC MINIATURE 
I watched her in the churchyard when she would walk straight and square 
down the steps like she might be a Queen or a lady going to be executed 
with dignity. Down the steps she would go by the gossipy ladies quiet and I 
always tried to catch her eyes. Lord eyes that would flush all the ugly out of 
your system and leave in you too much air to breath. 


Ellen Foster, Kaye Gibbons 


New York, Vintage Books, 1987, p. 57 





Ophthalmic Manifestations of Chronic Angioedema 


With Necrotizing Vasculitis 


Curtis E. Margo, M.D., William G. Stinson, M.D., and Latif M. Hamed, M.D. 


Anatomic features unique to periocular tis- 
sues alter the clinical appearance of angioede- 
ma, making it difficult to distinguish from 
cellulitis and other inflammatory conditions. 
Two patients had prominent periocular mani- 
festations of chronic angioedema with necro- 
tizing vasculitis, a systemic disease often as- 
sociated with multiorgan involvement. The 
diagnosis was established by exclusion of oth- 
er inflammatory disorders and confirmed by 
biopsy. The scarcity of reports in the ophthal- 
mic literature on chronic angioedema of the 
eyelids may be caused by its underrecogni- 
tion. The distinction between chronic angio- 
edema and typical angioedema or urticaria is 
important because of differences in their diag- 
nostic evaluation, treatment, and prognosis. 


Anciorpema is an evanescent, often recurrent 
form of localized edema affecting the skin, 
mucous membranes, and subcutaneous tissues. 
Clinically, angioedema and urticaria exist on 
different ends of a spectrum, with urticaria 
representing a more superficial form of circum- 
scribed edema. The typical, acute form of an- 
gioedema is characterized by episodes lasting 
24 to 72 hours. These are often caused by an 
allergen-induced, IgE-mediated immune reac- 
tion.” 

Chronic angioedema differs from typical 
acute angioedema in its pathogenesis, clinical 
course, and prognosis. Chronicity in this sense 
refers to the overall time course of the disease 
and not to the duration of individual lesions. 
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The skin lesions of chronic angioedema are 
painless and mildly erythematous. They are 
transient, usually multifocal, and may wax and 
wane for months. Unlike the typical acute form, 
chronic angioedema is not usually IgE-mediat- 
ed.“ 

Chronic angioedema with necrotizing vascu- 
litis has been associated with lupus erythema- 
tosus”®; hepatitis B antigenemia’; carcino- 
ma‘; thyroid disease’; and a syndrome of 
arthritis, myalgias, and abdominal pain.™" We 
treated two patients with chronic angioedema 
and necrotizing vasculitis with arthritis, myal- 
gias, and prominent periocular involvement. 


Case Reports 


Case 1 

A 35-year-old woman was referred for acute 
swelling of her left eyelid. The patient had 
insulin-dependent diabetes. Her current illness 
began 26 months previously when she devel- 
oped recurrent bouts of angioedema of the skin 
along with migratory myalgias. The cutaneous 
lesions usually affected her arms and legs, and 
consisted of palpable edema several centime- 
ters in diameter with overlying petechiae. Indi- 
vidual lesions usually resolved without treat- 
ment within several days. One episode was 
associated with transient laryngeal edema and 
moderate respiratory distress. Approximately 
one year before initial examination, the right 
eyelids were affected. The onset of swelling was 
abrupt and painless, stabilized in 12 hours, and 
resolved within 24 hours without treatment. 
Previous episodes of angioedema were typical- 
ly associated with worsening myalgias of the 
arms and legs. 

Extensive clinical examination during the 
previous two years disclosed no evidence of an 
underlying collagen vascular disease, undetect- 
ed carcinoma, hepatitis B antigenemia, syphi- 
lis, relevant drug exposure, or cryoglobuline- 
mia. Laboratory study results included a 
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positive fluorescent antinuclear antibody titer 
of 1:320 (speckled pattern), but no detectable 
antibodies to double-stranded DNA. A Lyme 
disease titer was negative. The Cl esterase 
inhibitor level was normal. Levels of serum 
complement (C3, C4, and CH;)) during one 
previous episode were normal. A skin and mus- 
cle biopsy specimen from a lesion on the leg 
confirmed edema, mild nonspecific chronic in- 
flammation, and a leukocytoclastic vasculitis. 

Noncorticosteroidal anti-inflammatory medi- 
cations and antihistamines failed to prevent 
episodes. Prophylactic treatment with azathio- 
prine over the past year reduced the frequency 
and severity of episodes. 

Four hours after the onset of the current 
episode, the patient had no substantial ocular 
or periocular symptoms. Visual acuity was 20/ 
20 in each eye. Both the left upper and lower 
eyelids were mildly erythematous and tensely 
swollen, but showed no pitting edema (Fig. 1). 
The left conjunctiva was chemotic and injected. 
There was 2 mm of left proptosis. The results of 
pupillary, ocular motility, slit-lamp, and oph- 
thalmoscopic examinations were normal. Com- 
puted tomography showed an ill-defined mass 
in the left eyelids without a definitive lesion of 
the orbit. The sinuses were clear. Ocular exami- 
nation several hours later disclosed worsening 
proptosis, eyelid edema, and conjunctival che- 
mosis. Ocular ductions were moderately limit- 
ed in all fields of gaze. Results of a general 
physical examination were normal. Results of 
laboratory studies were normal, including com- 
plete blood cell count with differential, serum 
complement (C3 and C4) levels, assay for Cl 
esterase inhibitor, and urinalysis. The Venereal 
Disease Research Laboratory test was nonreac- 





Fig. 1 (Margo, Stinson, and Hamed). Case 1. A 
35-year-old woman with swollen left upper and low- 
er eyelids. There is mild erythema most noticeable 
between the upper eyelashes and superior eyelid 
fold. The left conjunctiva is injected and chemotic. 
There was 2 mm of axial proptosis. 





tive and the Westergren sedimentation rate was 
7 mm/hour. 

The interpretation of the clinical signs and 
symptoms was chronic recurrent angioedema 
affecting the left eyelids, conjunctiva, and the 
anterior orbit. Because the patient had diabetes 
and was being treated with azathioprine, she 
was hospitalized to exclude zygomycosis. Sev- 
eral patches of localized skin edema with pete- 
chiae (urticaria) developed on the dorsal as- 
pects of the legs and feet within ten hours of 
hospitalization. The patient’s condition im- 
proved remarkably within 24 hours without 
treatment. Her eyelid and conjunctival edema, 
left proptosis, and urticarial skin lesions re- 
solved completely within three days. 


Case 2 

A 71-year-old man had a five-day history of 
painless, bilateral eyelid swelling at initial ex- 
amination. The swelling began in the right 
eyelids and then spontaneously improved after 
three days. As the condition of the right eyelids 
was improving, the left eyelids began to swell. 
The patient had lost approximately 9.1 kg in 
weight during the past three months, and ar- 
thritis affecting his knees, ankles, and metacar- 
pophalangeal joints had developed. He also 
complained of focal swelling and myalgia of 
both forearms. His medical history included 
atherosclerotic coronary heart disease, chronic 
atrial fibrillation, hypertension, and a left mid- 
dle cerebral artery stroke. He was being treated 
with digoxin, a thiazide diuretic, and acetylsali- 
cylic acid. 

Best-corrected visual acuity was 20/40 in 
each eye, secondary to cataracts. Pupillary re- 
action was normal. The left eyelids were swol- 
len, mildly erythematous, and nontender (Fig. 
2). There was 2 mm of left proptosis. The left 
conjunctiva was moderately injected and che- 
motic. The right eyelids and conjunctiva were 
normal. Ocular ductions were full. The remain- 
ing results of the eye examination were unre- 
markable. Physical examination’ disclosed 
mildly tender and swollen knees, wrists, and 
metacarpophalangeal joints. 

Magnetic resonance imaging of the orbits 
showed increased signal intensity on T,- 
weighted scans of the left eyelids and soft tissue 
immediately behind the globe. Results of a 
complete blood cell count with differential and 
urinalysis were normal; hepatitis B surface anti- 
gen and antibody were negative; the Venereal 
Disease Research Laboratory test was nonreac- 
tive; results of serum protein electrophoresis 
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Fig. 2 (Margo, Stinson, and Hamed). Case 2. A 
71-year-old man with swelling and mild erythema of 
the left upper and lower eyelids. The conjunctiva 
hidden by the swollen eyelids also is injected and 
chemotic. 


were normal; and cryoglobulins and rheuma- 
toid factor were not detected. The antinuclear 
antibody titer was increased to 1:640 (speckled 
pattern), but antibodies to double-stranded 
DNA were not present. Total hemolytic comple- 
ment (CH;) assay), C3, and C4 were normal. 
Serum angiotensin concentration was normal. 
Radiography of affected joints showed only 
soft-tissue swelling. Results of an extensive 
examination for an undetected carcinoma were 
unremarkable. 

Left periocular skin, subcutaneous tissue, 
and ocular orbicular muscle biopsy specimens 





confirmed nonspecific chronic inflammation, 
edema, and a leukocytoclastic vasculitis. 

During the next three weeks, the patient’s 
periorbital edema waxed and waned daily. 
Treatment with acetylsalicylic acid was discon- 
tinued and a trial of orally administered predni- 
sone, 30 mg/day, was initiated. Eyelid edema 
and proptosis resolved within several days 
along with improvement in the myalgias and 
arthritis. 


Results 


Vascular changes were similar in the skin and 
muscle biopsy specimens from both patients. 
Small arterioles, venules, and capillaries within 
the corium, subcutis, and muscle were lined by 
plump endothelium. Vascular lumina and walls 
were often obscured by a mixed inflammatory 
cell infiltrate consisting of neutrophils, lym- 
phocytes, histiocytes, and a few eosinophils 
(Fig. 3). Fragmentation of cell nuclei (leukocy- 
toclasis) was present focally (Fig. 4). Small 
fibrinoid deposits were found in some vessel 
walls. Patchy interstitial edema of the corium 
was evident by separation of collagen bundles. 
There were no clinical signs of primary myosi- 
tis. 

Direct immunofluorescent studies were per- 
formed on the first patient's muscle biopsy 


Fig. 3 (Margo, Stinson, and 
Hamed). Case 1. Muscle biopsy 
specimen from the leg shows 
early stages of a leukocytoclastic 
vasculitis with little nuclear de- 
bris. The small vessels that tra- 
verse the endomysial connective 
tissue are virtually outlined by a 
trail of acute and chronic inflam- 
matory cells (hematoxylin and 
eosin, X 275). 
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specimen. The results were consistent with an 
immune-mediated vasculitis. Trace amounts of 
IgA, Clq, C3, and fibrin were found in the 
vessel walls. 


Discussion 


Leukocytoclastic vasculitis is a form of necro- 
tizing vasculitis involving small cutaneous ves- 
sels. Histologically, the vasculitis is character- 
ized by neutrophilic infiltration of vessel walls 
and by prominent fragmentation of white-cell 
nuclei (leukocytoclasis). Leukocytoclastic vas- 
culitis is a principal finding in Henoch- 
Schonlein purpura, but may be found in a 
variety of other systemic disorders, including 
Waldenstr6m’s macroglobulinemia, rheuma- 
toid arthritis, Sjogren’s syndrome, drug erup- 
tions, collagen vascular disease (particularly 
lupus erythematosus), essential cryoglobuline- 
mia, syphilis, hepatitis B antigenemia, para- 
neoplastic syndrome, serum sickness, heredi- 
tary deficiency of C1 esterase inhibitor,*** and 
some cases of angioedema or urticaria.” Im- 
munopathologic studies of involved vessels 
in chronic angioedema have disclosed deposi- 
tion of immunoglobulins, complement, and fi- 
brin.™””!* The presence of immune deposits tends 
to correlate positively with the severity of vas- 
cular inflammation.” 
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Fig. 4 (Margo, Stinson, and 
Hamed). Case 2. Periocular skin 
biopsy specimen shows more 
advanced changes of leukocyto- 
clastic vasculitis. Small vessels 
have been largely destroyed and 
leukocytoclasis is prominent. 
Separation of dermal collagen is 
evidence of interstitial edema 
(hematoxylin and eosin, X 275). 


Most cases of chronic angioedema, however, 
are typically not associated with an identifiable 
disease.**:"’ The high titer of antinuclear anti- 
bodies (> 1:160) in our patients was supportive 
evidence of a coexisting collagen vascular dis- 
ease. The speckled antinuclear antibody pat- 
tern raises the possibility of lupus erythemato- 
sus, mixed connective tissue disease, or 
Sjégren’s syndrome." The absence of antibody 
to double-stranded DNA, the normal comple- 
ment levels, and the lack of other pertinent 
clinical findings, however, are inconsistent 
with the diagnosis of lupus erythematosus or 
other specific collagen vascular diseases.” 

The clinical spectrum of chronic angioedema 
with necrotizing vasculitis is broad. It ranges 
from isolated skin involvement to multiorgan 
system disease.'**'""' Visceral symptoms con- 
sisting of abdominal or thoracic pain are pre- 
sumably related to vascular involvement of the 
intestinal mucosa, peritoneum, or pericardium. 
Renal involvement occurs infrequently, and 
consists of mild microhematuria and protein- 
uria,’ but some cases progress to membranous 
proliferative glomerulonephritis.""*’ Patients 
may have constitutional symptoms such as ma- 
laise, weight loss, or fever. Polymyalgia, polyar- 
thralgia, and polyarthritis are potentially debil- 
itating complications of chronic angioedema. 

The differential diagnosis of chronic angio- 
edema in our patients included infectious cellu- 
litis, inflammatory pseudotumor, and a variety 


Vol. 113, No. 6 


Chronic Angioedema With Vasculitis 695 





of inflammatory dermatoses including typical 
urticaria. At initial examination, the clinical 
manifestations of patients with angioedema 
may be nonspecific. For example, we initially 
considered the diagnosis of zygomycosis in our 
first patient because she had diabetes and was 
being treated with long-term immunosuppres- 
sive medication. The correct diagnosis was at- 
tained by exclusion, and by observing the natu- 
ral time course of the recurrent episodes, which 
were highly characteristic of chronic angioede- 
ma. The diagnosis of chronic angioedema was 
supported by biopsies in both patients, in one 
of whom the specimen was obtained from the 
eyelid (Case 2), demonstrating leukocytoclastic 
vasculitis. 

We believe our patients had transient ante- 
rior orbital involvement based on the clinical 
findings of proptosis (both patients) and limit- 
ed ocular motility (Case 1). Orbital changes on 
computed tomography and magnetic resonance 
imaging, while equivocal in both instances, 
helped exclude other structural lesions. 

The prevalence of ophthalmic manifestations 
in chronic angioedema is difficult to determine. 
In the dermatologic literature, in which this 
entity has been described most extensively, 
there are few references to ophthalmic signs 
other than eyelid swelling.’’*' Both episcleritis 
and uveitis have been described’; pseudotumor 
cerebri has been described in one patient.” The 
scarcity of reports in the ophthalmic literature 
is interesting. Some cases of chronic angioede- 
ma are possibly mistaken for typical urticaria or 
other inflammatory conditions. Ophthalmic 
manifestations of chronic angioedema, espe- 
cially those other than eyelid swelling, are 
either uncommon or underreported. 

The treatment of chronic angioedema can be 
difficult because an offending agent cannot be 
identified in most patients.’* A detailed history 
to identify potential food, drug, or other envi- 
ronmental allergens must, however, be ob- 
tained. Avoidance of acetylsalicylic acid or food 
additives may be helpful in some patients. Mild 
skin involvement can be observed or treated 
with orally administered antihistamines. Long- 
term antihistamine therapy has been tried with 
some success in patients with symptomatic dis- 
ease lasting more than six weeks.” Other medi- 
cations have been used with varying degrees of 
success.” ” Severe angioedema of the tongue or 
larynx is life-threatening and may require sub- 
cutaneous or intravenous administration of epi- 
nephrine or corticosteroids, or a tracheostomy. 
Generally, more intensive medical therapy is 


reserved for patients who have associated sys- 
temic complications such as myalgia, arthritis, 
or serositis, or for those at risk for recurrent 
episodes involving the upper respiratory tract. 
Recurrences may be noted even during treat- 
ment with antimetabolites (Case 1). 

Most cases of chronic angioedema associated 
with necrotizing vasculitis are presumed im- 
mune-mediated disorders even though many 
patients do not show any specific abnormalities 
in complement or immunoglobulin concentra- 
tion, or have detectable circulating immune 
complexes.'*"'° Positive immunofluorescent 
studies in one of our patients (Case 1) support- 
ed the concept of an immune-mediated vasculi- 
tis, but provided no new insights into the possi- 
ble immunopathogenesis of the disease." 

Chronic angioedema needs to be distin- 
guished from typical, acute angioedema or urti- 
caria, the clinical course of which resolves in 
less than six weeks and is usually caused by an 
IgE-mediated immune reaction. Patients with 
chronic, recurrent angioedema should be inves- 
tigated for an underlying systemic disease in- 
cluding a complement-mediated vasculitis. 
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Antibody Affinity to Retinal S-antigen in Patients With 
Retinal Vasculitis 





Eva Kasp, D.Phil., Roy Whiston, B.Sc., Dudley Dumonde, M.D., 
Elizabeth Graham, M.R.C.P., Miles Stanford, F.C.Ophth., 
and Michael Sanders, F.C.Ophth. 


Using a modified enzyme-linked immuno- 
sorbent antibody method that included disso- 
ciation of antigen antibody complexes with 
sodium thiocyanate, we examined the func- 
tional affinity of antibody to retinal S-antigen 
in 48 patients with retinal vasculitis and 46 
age-matched healthy control subjects. Anti- 
body affinity was markedly lower in patients 
with retinal vasculitis than in healthy sub- 
jects. Low-affinity antibody was more preva- 
lent in acute retinal vasculitis and in patients 
with normal levels of circulating immune 
complexes. We found distinct differences be- 
tween the antiretinal antibodies found in pa- 
tients with retinal vasculitis and those in 
control subjects. The association of low-affini- 
ty antibody with normal levels of circulating 
immune complexes may suggest defective reg- 
ulation of antiretinal autoimmunity and have 
important pathogenic implications. 


Retinat vascuuitis is a sight-threatening 
disease frequently associated with systemic 
inflammation (Behcet’s syndrome and sarcoi- 
dosis). Because antibodies and sensitized 
lymphocytes specific for retinal antigens have 
been found in the peripheral blood of patients 
with retinal vasculitis, antiretinal autoimmuni- 
ty has been implicated as an important patho- 
genic factor. However, because we and others 


Accepted for publication March 30, 1992. 

From the Department of Immunology and Medical Eye 
Unit, United Medical and Dental School, St. Thomas’ 
Hospital, London, United Kingdom. This study was 
supported by the Frances and Augustus Newman Foun- 
dation, Bristol, United Kingdom (Dr. Kasp); and the Iris 
Fund for the Prevention of Blindness, London, United 
Kingdom (Dr. Stanford and Mr. Whiston). 

Reprint requests to Eva Kasp, D.Phil., Department of 
Immunology, The Rayne Institute, United Medical and 
Dental School, St. Thomas’ Hospital, London SE1 7EH, 
United Kingdom. 


have found antibodies to retinal S-antigen in 
both the sera of patients and healthy subjects,’” 
the clinical significance of these previous 
findings has been questioned. 

The relevance of autoantibodies in other au- 
toimmune diseases has not been fully evaluated 
because they also occur naturally in healthy 
subjects. However, recent work has suggested 
that the sera of patients and healthy control 
subjects might be distinguished by the func- 
tional characteristics of the relevant autoanti- 
body, namely the antibody’s affinity for its 
antigen. Differences in antibody affinity to thy- 
roglobulin have been detected in certain immu- 
noglobulin subclasses in sera from patients 
with autoimmune thyroid disease compared to 
their clinically euthyroid relatives’; antibody 
affinity against several infectious antigens is 
lower in patients with multiple sclerosis com- 
pared to those with viral encephalitis’; asymp- 
tomatic hepatitis B carriers have a higher-affini- 
ty antibody against hepatitis B core antigen 
than patients with hepatitis B—induced chronic 
liver disease"; and patients with asthma pro- 
duce higher-affinity antibodies against vasoac- 
tive intestinal peptide than healthy control sub- 
jects.” Furthermore, differences in antibody 
affinity have also been described in experimen- 
tal models of disease. Mice bred to produce 
high-affinity antibody are more susceptible to 
experimentally induced allergic encephalomye- 
litis and are more likely to develop recurrent 
disease than those bred to produce low-affinity 
antibody, despite similar major histocompati- 
bility complex haplotypes.” Mice prone to ne- 
phritis after neonatal lymphocytic choriomen- 
ingitis virus infection produced lower-affinity 
antibodies to heterologous serum proteins than 
nephritis-resistant strains.” 

We hypothesized that the antibody found 
against retinal S-antigen in patients with reti- 
nal vasculitis and healthy control subjects 
might be distinguished by its affinity for the 
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antigen. Furthermore, because antibody affini- 
ty is related to the formation and persistence of 
circulating immune complexes," which we have 
proposed to be protective in this disease,’ we 
also evaluated the levels of circulating immune 
complexes in patients and compared these to 
the relative affinity of antiretinal S-antigen an- 
tibody. 


Subjects and Methods 


We included patients at our institution with 
retinal vasculitis. Retinal vasculitis was defined 
as inflammation of the retinal vessels in associ- 
ation with cellular infiltration of the vitreous.’ 
Forty-eight patients who were seropositive for 
antibody to retinal S-antigen were included in 
the study; 17 patients had idiopathic disease, 
ten had Behcet's syndrome, eight had sarcoido- 
sis, eight had multiple sclerosis, and five had 
toxoplasmosis. Sera from 46 age- and gender- 
matched healthy subjects who had no ocular 
disease but who had antibodies to retinal S- 
antigen were used as control subjects. Sera 
were stored at —80 C until antibody and circu- 
lating immune complexes estimation. The age, 
gender, duration of disease, and length and 
type of immunosuppressive treatment were re- 
corded. 

Screening for antibodies against S-antigen by 
enzyme-linked immunosorbent assay—Multiwell 
plates (Sterilin, Hounslow, United Kingdom) 
were coated with a phosphate-buffered saline 
solution of S-antigen (5 pg/ml) that was pre- 
pared from bovine retinas and purified by hy- 
drophobic adsorption chromatography.” After 
overnight incubation at +4 C, the plates were 
washed three times with 0.05% Tween 20 (Sig- 
ma, Poole, Dorset, United Kingdom) in phos- 
phate-buffered saline solution. The sera were 
diluted (1:25 to 1:200) in 20% newborn calf 
serum in phosphate-buffered saline solution 
and triplicates of 100-1 aliquots were added to 
the wells according to an in-house standard 
appropriate dilution. The plates were incubated 
for one hour at 37 C followed by one-half hour 
at +4 C, washed three times in 0.05% Tween in 
phosphate-buffered saline solution and bound 
antibody was detected with peroxidase-conju- 
gated goat antihuman immunoglobulin (Sig- 
ma). The substrate tetramethylbenzidine (Sig- 
ma) in sodium acetate buffer (pH 6) with 
1.3-mmol/1 of HO, was added, and color was 


allowed to develop for five to ten minutes, after 
which the reaction was stopped with 12.5% 
H,SO,and color density was read at 450 nm 
(ELISA microplate reader, Dynatech, Billings- 
hurst, United Kingdom). 

The results were calculated by using the in- 
house standard, which consisted of pooled 
blood from seropositive patients, which was 
assigned with 100 units of potency at 1:100 
dilution. The sera with a potency in excess of 15 
units were considered positive. 

Modified enzyme-linked immunosorbent assay 
for measuring antibody affinity—Antibody affini- 
ty was measured in terms of resistance to disso- 
ciation from its antigen in the presence of a 
thiocyanate ion, a chaotropic agent that inter- 
feres with electrostatic binding. 

Positive sera were diluted to 0.5 to 1.0 of 
optical density at 450-nm readings and five 
triplicates of 100-1 aliquots were applied into 
the wells of S-antigen-coated plates (5 pg of 
bovine S-antigen/phosphate-buffered saline 
solution, incubated overnight). 

The plates were incubated and washed ac- 
cording to a conventional ELISA and different 
concentrations of sodium thiocyanate (0, 0.5, 
1.0, 2.0, and 3.0 mol/l sodium thiocyanate) 
were added to each triplicate. Plates were incu- 
bated at room temperature (22 C) and were 
intermittently shaken for 15 minutes and 
washed. The final stages of incubation with 
peroxidase-conjugated antihuman IgG reagent 
and color development were performed accord- 
ing to a conventional ELISA. 

Residual optical density in the presence of 
thiocyanate ions was calculated as the percent- 
age of optical density in the absence of disturb- 
ing agent and affinity profiles for each serum 
were constructed by plotting residual optical 
density values against respective molarities of 
sodium thiocyanate. 

Antibody affinity in different populations of 
patients and healthy subjects was compared by 
measuring their respective residual optical den- 
sities in the presence of 1 mol/l sodium thiocy- 
anate, a concentration that assured the maximal 
discrimination between individual sera. 

Estimation of circulating immune complexes— 
Circulating immune complexes were detected 
with either the polyethylene glycol precipita- 
tion assay or complement (Clq) binding by a 
previously described modified solid-phase 
technique.’ 

Statistical analysis—The relationship be- 
tween the functional affinity of antibody and 
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duration of disease and the presence of circulat- 
ing immune complexes was analyzed by the 
chi-square method. 


Results 


Sera from 48 patients were studied. Disease 
had been present from two months to ten years. 
The age and gender distribution of the patients 
was similar in the different disease categories. 
At the time of sampling, 27 patients were being 
treated with a variety of immunosuppressive 
drugs (prednisolone, azathioprine, colchicine, 
or cyclosporine) and 21 patients were not being 
treated. The duration of disease was shorter in 
patients with ocular toxoplasmosis (usually 
less than one year), but was similar in the other 
disease categories. 

In patients with retinal vasculitis, the mean 
functional affinity of IgG antibody to S-antigen 
(34% + 16% [standard deviation]) was signifi- 
cantly lower than in healthy subjects (70% + 
17%; P < .001; Figure). Antibody affinity was 
classified according to the following values of 
residual optical density at 450 nm: up to 36%, 
low; 37% to 66%, moderate; above 66%, high. 
These ranges were defined as follows: low rep- 
resents a value that lies below the mean for the 
normal population minus two standard devia- 
tions; high represents a value that lies above 
the mean for the patient population plus two 
standard deviations; and moderate represents 
values that lie between high and low. On this 
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Figure (Kasp and associates). Distribution of pa- 
tients with retinal vasculitis (filled columns) and 
healthy subjects (hatched columns) into different 
affinity bands. Average functional affinity was signif- 
icantly lower in patients (34% + 16%) than in 
healthy subjects (70% + 17%; P < .001). 





TABLE 
DISTRIBUTION OF ANTIBODY AFFINITY TO S-ANTIGEN 
IN HEALTHY SUBJECTS AND PATIENTS WITH RETINAL 


VASCULITIS 
CLINICAL NO. OF LOW MODERATE HIGH 
GROUPS SUBJECTS AFFINITY AFFINITY AFFINITY 
Healthy subjects 46  1(2%) 22 (47%) 23 (51%) 


All patients with 

retinal vasculitis 48 
Categories of 

retinal vasculitis 


23 (47%) 25 (53%) 0 


Isolated 17 9 (53%) 8(47%) 0 
Behçet'’s syndrome 10 5 (50%) 5(50%) 0 
Sarcoidosis 8 4 (50%) 4(50%) 0 
Multiple sclerosis 

and uveo- 

meningitis 8 3 (38%) 5(62%) 0 
Toxoplasmosis 5 5 (100%) 0 0 


basis, only one of 46 healthy subjects (2%) had 
low-affinity antibody, whereas none of the pa- 
tients with retinal vasculitis had high-affinity 
antibody (Table). 

In healthy subjects, antibody affinity was 
distributed equally between the high and mod- 
erate ranges, whereas in patients with retinal 
vasculitis, antibody affinity was distributed 
equally between the low and moderate ranges 
(Table). Furthermore, 15 of 17 patients (88%) 
with acute disease (up to one year) had predom- 
inantly low-affinity antibody in contrast to ten 
of 27 patients (37%) with a disease duration of 
more than one year (P < .001). Low-affinity 
antibody to S-antigen was more prevalent in 
patient sera without increased circulating im- 
mune complex levels (11 of 16 patients [69%]) 
than in sera in which immune complex levels 
were increased (five of 13 patients [38%]; P = 
.015). Low-affinity antibody in patients with 
retinal vasculitis could not be attributed to 
concomitant immunosuppressive drug treat- 
ment because the mean functional affinity of 
antibody to S-antigen was similar in both treat- 
ed and untreated patients at the time of the 
study (33% and 36%, respectively). 


Discussion 


We clearly distinguished antibodies to retinal 
S-antigen in patients with retinal vasculitis 
from corresponding antibodies in the sera of 
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healthy subjects. We also showed the associa- 
tion between low-affinity antibody and acute 
disease, the increased prevalence in patient 
sera without raised immune complex levels, 
and the lack of correlation to concomitant im- 
munosuppressive treatment. Previously, high 
levels of antibody against S-antigen have been 
found in both patients with retinal vasculitis 
and in healthy subjects,’ a finding attributed to 
the natural existence of such autoantibodies in 
normal sera. Further delineation of these differ- 
ences in antibodies by class has been unsuc- 
cessful, and preliminary studies to detect 
whether patients react differently to different 
epitopes of the parent molecule compared to 
healthy control subjects by in vitro prolifera- 
tion assays using peptides have been inconclu- 
sive. 

Tissue- and organ-specific autoantibodies are 
known to be present not only in patients with 
well-defined autoimmune diseases, but also in 
the sera of healthy subjects.” The incidence of 
these so-called natural autoantibodies is usual- 
ly low (1% to 15%), but can be as high as 30% 
for some autoantigens, although they are usual- 
ly of low affinity. A diverse role has been 
ascribed to these natural autoantibodies—from 
physiologic scavengers of senescent self-prod- 
ucts (usually class M immunoglobulins) to 
essential components of the idiotypic-anti- 
idiotypic network involved in regulation of 
both autoreactivity and immunity to foreign 
antigens.“ Predominantly high-affinity IgG an- 
tibodies to retinal antigen found in normal sera 
may prevent pathogenic autoimmunity. Be- 
cause antibody affinity identifies functional 
maturation and immunologic competence, 
high-affinity autoantibodies should be better at 
controlling autoimmunity, possibly by initiat- 
ing a more efficient idiotypic network. Further- 
more, the positive correlation between the af- 
finity of antiretinal antibody and increased 
circulating immune complex levels, some of 
which comprise idiotypic-anti-idiotypic immu- 
noglobulins, could have regulatory capacity.’ 
Conversely, low-affinity antibodies may reflect 
a state of relative immunodeficiency caused by 
poor affinity maturation.’ The disease and con- 
sequent retinal damage may have been caused 
by the combination of low-affinity antibody 
and reduced levels of protective immune com- 
plexes in our patients. 

Our findings implied a major difference be- 
tween the immunoregulatory mechanisms of 


autoimmunity in patients with retinal vasculitis 
and healthy subjects and the clinical relevance 
of measurement of antibody affinity. These re- 
sults suggested that treatment aimed at enhanc- 
ing affinity maturation early in the disease 
process with the concurrent use of immunosup- 
pressants may improve visual outcome. 
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OPHTHALMIC MINIATURE 

And his depth perception so differed from mine that when he looked at a 
portrait of Isadora I carried in my purse, he asked, “Why is her face 
splotched with smudges?” by which he meant the shadows the artist had 
drawn under her chin and eyes, for his tribe did not use our sense of 
perspective but rather the flat, depthless technique of Egyptian art. (He also 
asked why her nose looked like a conch, if maybe this was a trick of vision 
too, then saw my anger and dropped the question.) 


Charles Johnson, Middle Passage 


New York, Macmillan Publishing, 1990, p. 75 





Giant Cell Arteritis in the Ocular Ischemic Syndrome 





Latif M. Hamed, M.D., John R. Guy, M.D., Mark L. Moster, M.D., 
and Thomas Bosley, M.D. 


Oculomotor nerve paresis, ocular hypotony, 
anterior segment ischemia, and the ocular 
ischemic syndrome are uncommon manifesta- 
tions of giant cell arteritis. Four patients with 
these findings had giant cell arteritis docu- 
mented by temporal artery biopsy. Cerebral 
angiography or ultrasonography, or both, per- 
formed in three patients, excluded hemody- 
namically significant stenosis of the internal 
carotid artery as the cause of ocular ischemia 
and cerebral aneurysms as the cause of oculo- 
motor nerve paresis. Corticosteroid treatment, 
administered to three patients, resulted in 
resolution of the oculomotor deficits and the 
clinical signs of ocular ischemia, although the 
visual acuity in one patient improved from 
20/400 to 20/60. Giant cell arteritis shouldbe 
considered in the differential diagnosis of the 
ocular ischemic syndrome. 


T He ocULAR ISCHEMIC SYNDROME is uncommon. 
This disorder is characterized by hypotony, 
uveitis, corneal edema, and visual loss caused 
by decreased vascular perfusion of the optic 
nerve or retina, or both. The ocular ischemic 
syndrome is usually caused by hemodynami- 
cally significant atherosclerotic occlusion of the 
carotid or ophthalmic arteries.’’ Although gi- 
ant cell arteritis is a recognized cause of oculo- 
motor nerve paresis, central retinal artery oc- 
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clusion, and ischemic optic neuropathy, the 
ocular ischemic syndrome is an uncommon 
manifestation of giant cell arteritis. Four pa- 
tients had the ocular ischemic syndrome with 
giant cell arteritis confirmed by biopsy. 


Case Reports 


Case 1 

A 73-year-old previously healthy man had 
recurrent episodes of transient loss in vision in 
his right eye lasting five to 20 minutes. Between 
episodes, vision was subjectively normal. He 
also had episodes of diplopia from one-half 
hour to several hours’ duration, associated with 
right hemicranial headaches. The patient de- 
scribed decreased taste sensation, increased 
fatigability, bitemporal headaches, anorexia 
with an 11-kg weight loss over the ensuing 
three months, and pain when chewing. Three 
weeks after the onset of symptoms, visual acu- 
ity was R.E.: 20/30 and L.E.: 20/25, with nor- 
mal pupillary function and normal results of 
biomicroscopy and ophthalmoscopy. Applana- 
tion tensions were 14 mm Hg in each eye. The 
results of cranial computed tomography, mag- 
netic resonance imaging, and a lumbar punc- 
ture were normal. A four-vessel cerebral arteri- 
ogram was normal for his age, with only mild 
atherosclerotic changes. The amaurosis fugax 
continued for six weeks, when the patient noted 
steady deterioration of vision in the right eye 
and was referred to us. 

Seven weeks after the onset of symptoms, 
visual acuity was R.E.: 20/300 and L.E.: 20/25. 
The right pupil measured 6.5 mm in diameter 
and was nonreactive to light but constricted 
consensually; the left pupil measured 5.0 mm 
and reacted to light. There was a right afferent 
pupillary defect. Biomicroscopy disclosed folds 
in Descemet’s membrane of the right eye and 
there was a diminished right corneal reflex, as 
well as decreased pinprick sensation in the 
distribution of the first and second trigeminal 
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divisions. Applanation tensions were 4 mm Hg 
in the right eye and 12 mm Hg in the left eye. 
There was decreased taste sensation There was 
right blepharoptosis with moderately limited 
ductions of the oculomotor-innervated extraoc- 
ular muscles. Ophthalmoscopy disclosed mild 
swelling and pallor of the optic disks, worse on 
the right side, with multiple cotton-wool spots 
and segmental focal arteriolar narrowing in the 
right eye. 

The Westergren erythrocyte sedimentation 
rate was 107 mm/hr. A temporal artery biopsy 
specimen confirmed intimal proliferation, 
obliteration of the lumen, chronic inflammatory 
cells, giant cells, and fragmentation of the in- 
ternal elastic laminae. Methylprednisolone, 
500 mg every six hours, was administered intra- 
venously for three days, reducing the erythro- 
cyte sedimentation rate to the range of 38 to 45 
mm/hr. At discharge, the patient’s regimen 
consisted of prednisone, 80 mg orally per day. 

Daily examination after discharge disclosed 
gradual improvement of the oculomotor func- 
tion over several weeks. Descemet’s membrane 
folds resolved ten days after the initiation of 
corticosteroid treatment. The ocular hypotony 
improved, with applanation tensions ranging 
from 10 to 14 mm Hg. The cotton-wool spots 
persisted throughout a follow-up period of sev- 
en weeks. 


Case 2 

A 73-year-old woman complained of loss of 
vision in her right eye along with pain on eye 
movement. Headache, jaw claudication, and 
scalp tenderness were absent. She had a 2-kg 
weight loss over the preceding month. Her 
medical history disclosed vascular hyperten- 
sion and congestive heart failure. 

Examination showed a visual acuity of R.E.: 
counting fingers at 1 to 2 feet and L.E.: 20/25. 
There was a right afferent pupillary defect. 
Ocular motility was normal. Goldmann visual 
fields showed nasal and inferior temporal loss 
in the right eye. The left visual field was nor- 
mal. Biomicroscopy showed Descemet’s folds 
and corneal edema of the right eye. Applana- 
tion tension measured 5 mm in the right eye 
and 10 mm in the left eye. The right optic disk 
was swollen. 

Results of computed tomography, VDRL as- 
say, and cerebral angiography were normal. 
The Westergren erythrocyte sedimentation rate 
was 77 mm/hr. A right temporal artery biopsy 
specimen confirmed giant cell arteritis. Treat- 
ment with prednisone was recommended after 


control of her congestive heart failure. The 
patient was subsequently lost to follow-up. 


Case 3 

A 73-year-old man complained of a five-day 
loss of vision in both eyes. He had transient 
episodes of vision loss in the right eye, each 
lasting 30 to 90 seconds, before the complete 
loss in vision. He had an 18-kg weight loss over 
the preceding six to 12 months. Jaw claudica- 
tion was present for three days. 

Visual acuity was R.E.: counting fingers at 3 
feet and L.E.: counting fingers at 1 foot. Ocular 
motility was normal. Intraocular pressure was 5 
mm Hg in the right eye and 7 mm Hg in the left 
eye. Right corneal edema limited the ability to 
visualize the posterior pole. Consistent with 
central retinal vein occlusion, there were intra- 
retinal hemorrhages along the veins of the left 
eye. Ultrasonography of the extracerebral ca- 
rotid system showed a hemodynamically insig- 
nificant 20% stenosis of both internal carotid 
arteries. The Westergren erythrocyte sedimen- 
tation rate was 110 mm/hr. 

A temporal artery biopsy specimen confirmed 
giant cell arteritis. After intravenous treatment 
with 250 mg of methylprednisolone every six 
hours for three days, followed by orally admin- 
istered prednisone, visual acuity improved to 
R.E.: 20/60 and L.E.: 20/400, with some clear- 
ing of corneal edema. 


Case 4 

A 68-year-old woman complained of loss of 
vision in the left eye. One month earlier, she 
experienced vision loss in the right eye. She 
also complained of recent weight loss and jaw 
claudication. 

Examination showed a visual acuity of R.E.: 
20/30 and L.E.: light perception. There was a 
left afferent pupillary defect and a left oculo- 
motor nerve paresis. Intraocular pressures were 
14 mm in the right eye and 2 mm in the left eye. 
Corneal edema was present in the left eye. The 
Westergren erythrocyte sedimentation rate was 
114 mm/hr. Results of computed tomography 
of the brain were normal. A temporal artery 
biopsy specimen confirmed giant cell arteritis. 

After intravenous treatment with 250 mg of 
methylprednisolone every six hours for three 
days, followed by oral prednisone, visual acuity 
improved to 20/20 in the right eye, but de- 
creased to no light perception in the left eye. 
However, the ocular ductions became full as the 
oculomotor nerve paresis resolved. 
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Discussion 





The ocular ischemic syndrome is widely rec- 
ognized to result from atherosclerotic occlusive 
disease of the carotid or ophthalmic arteries, 
which was the initial diagnosis in some of our 
patients. Anterior segment ischemia may occur 
after extensive strabismus surgical procedures, 
retinal reattachment surgical procedures espe- 
cially in patients with hemoglobinopathies, as 
well as in aortic arch syndrome and occlusive- 
atherosclerotic vascular disease. The ocular 
ischemic syndrome, anterior segment ischemia, 
and ocular hypotony may also occur in giant 
cell arteritis, albeit uncommonly.*"’ Affected 
patients may have conjunctival chemosis, cor- 
neal edema, keratic precipitates, uveitis, ocular 
hypotony, or rapidly progressive cataracts. 
These findings are typical for ocular ischemia, 
and are clinically indistinguishable from the 
ocular ischemic syndrome caused by athero- 
sclerotic disease of the carotid or ophthalmic 
arteries. Acute choroidal ischemia and cotton- 
wool spots associated with nonrhegmato- 
genous retinal detachment and pigmentary 
changes may also develop.'! When the ischemic 
process affects orbital soft tissues as well as the 
globe, the process may clinically resemble or- 
bital cellulitis or inflammatory pseudotumor.” 
Descemet’s membrane folds in our patients 
may have resulted from profound ocular hypot- 
ony, associated anterior segment ischemia, or 
both. Anterior segment ischemia may develop 
from arteritic involvement of the long posterior 
ciliary arteries and the muscular branches of 
the ophthalmic artery. This arteritic involve- 
ment may cause hypotony by decreasing the 
perfusion of the ciliary body with resulting 
decreased production of aqueous humor. 
Arteritic occlusion of a long posterior ciliary 
artery had been histologically verified in a hy- 
potonus eye.’ 

Oculomotor dysfunction occurs in 10% to 
15% of patients with giant cell arteritis, and 
diplopia may be described at initial examina- 
tion in 2% to 3% of patients. Some investiga- 
tors ascribed the strabismus in giant cell arteri- 
tis to ischemia of the oculomotor, trochlear, or 
abducens nerves, resulting from arteritis of 
the vasa nervorum or to brainstem vasculitis, 
but histopathologic verification was lacking." 
However, patients with giant cell arteritis also 
develop peripheral neuropathies of the extrem- 
ities, wherein electrophysiologic studies have 


confirmed the neurogenic nature of the disor- 
der, and angiographic and pathologic studies 
have demonstrated diffuse arteritis of the vasa 
nervorum along with ischemic necrosis of the 
affected peripheral nerves.'*'’ Others speculat- 
ed on the role of direct ischemia to the extraoc- 
ular muscles themselves. The possibility of 
direct muscular ischemia is supported by the 
following observations: (1) the often-transient 
nature of the ophthalmoparesis in contrast to 
the usually irreversible neural damage (ische- 
mic optic neuropathy, for example) in giant cell 
arteritis. Wagner and Hollenhorst!* likened the 
evanescent nature of the oculomotor nerve pal- 
sies to intermittent jaw claudication caused by 
reduced blood supply to the muscles of masti- 
cation; (2) the observation of daily variation in 
the function of affected muscles is more com- 
patible with a myogenic, rather than a neuro- 
genic, process”’; and (3) the results of an au- 
topsy study in an affected patient showing 
ischemic necrosis of extraocular muscles, but 
apparently unaffected oculomotor nerves.” 
Opinion has largely shifted since this autopsy 
study in favor of direct muscle ischemia. On 
computed tomography, the affected muscles 
may show a pattern similar to myositis, with 
isolated muscular enlargement.” When the mo- 
tility pattern corresponds to an oculomotor 
nerve paresis, it is difficult to distinguish multi- 
ple extraocular muscle involvement from true 
neurogenic involvement. Associated ipsilateral 
blepharoptosis and mydriasis may support a 
neurogenic mechanism, but direct ischemia to 
the levator palpebrae superioris muscle and iris 
remains an alternative explanation. 

Acquired strabismus in giant cell arteritis 
may result from lesions at any level of the 
oculomotor system. Monteiro, Coppeto, and 
Greco” described two patients who had upgaze 
paralysis at initial examination, with truncal 
ataxia, upbeat nystagmus, eyelid retraction, 
light-near dissociation, and transient episodes 
of diplopia and vertigo. They attributed the 
findings to midbrain dysfunction resulting 
from thromboembolic complications of verte- 
bral arteritis. Sibony and Lessell” described a 
patient with pupillary-sparing oculomotor 
nerve paresis who subsequently developed 
transient oculomotor synkinesis. They specu- 
lated that the presence of the synkinesis sug- 
gested that the ophthalmoplegia was neurogen- 
ic. The oculomotor nerve appears to be most 
frequently affected, with the pupil being either 
spared™” or involved.” Associated miosis pre- 
sumably caused by oculosympathetic paresis, 
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either centrally or at the level of the cavernous 
sinus, has been described." Bilateral,” as well 
as unilateral,” internuclear ophthalmoplegia 
has also been described. 

The diagnosis of giant cell arteritis should be 
considered in all patients with the clinical 
findings of the the ocular ischemic syndrome. 
In contrast to the complication of loss in visual 
acuity which is usually irreversible, the oph- 
thalmoparesis, ocular hypotony, and clinical 
signs of anterior segment ischemia typically 
improve or even completely resolve after corti- 
costeroid treatment. 
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The Effect of Intracameral Ethacrynic Acid on the 


Intraocular Pressure of Living Monkeys 





David P. Tingey, M.D., Randall R. Ozment, M.D., Alison Schroeder, B.A., 
and David L. Epstein, M.D. 


Previous studies have shown that the sulf- 
hydryl-reactive ethacrynic acid increases out- 
flow facility in living monkeys when perfused 
via the anterior chamber. To study its poten- 
tial clinical use further, living monkeys were 
intracamerally injected with 10 pl of etha- 
crynic acid, with concentrations ranging from 
0.5 to 7.5 mmol/l. The fellow control eye was 
injected with 10 wl of diluent. The status of 
the anterior segment was monitored by slit- 
lamp biomicroscopy and the intraocular pres- 
sure was measured by pneumatonometry with 
the monkeys anesthetized with ketamine. The 
anterior segment of living monkeys tolerated 
injections up to 3.0-mmol/l ethacrynic acid 
without marked adverse effects. One of 13 
monkey eyes injected with 3.0-mmol/] etha- 
crynic acid demonstrated mild reversible seg- 
mental corneal edema. The greatest mean in- 
traocular pressure reduction in the 3.0- to 
3.75-mmol/1 group occurred at six hours, with 
the experimental intraocular pressure de- 
creasing 2.9 mm Hg compared to a mean intra- 
ocular pressure increase of 0.1 mm Hg in the 
control group (n = 19). Concentrations of etha- 
crynic acid less than 3.0 mmol/l did not pro- 
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vide reliable reduction of intraocular pres- 
sure, whereas concentrations greater than 3.75 
mmol/l caused a greater incidence and severi- 
ty of corneal edema. We believe that the intra- 
cameral injection of ethacrynic acid can relia- 
bly and safely reduce intraocular pressure in 
living monkey eyes, and that this drug de- 
serves further investigation as a potential an- 
tiglaucomatous agent. 


Evnacrynic aci is a sulfhydryl-reactive drug 
that increases outflow facility when perfused 
into living monkey eyes. Because ethacrynic 
acid increases outflow facility, it may have the 
potential to reduce intraocular pressure. Etha- 
crynic acid has been used safely in humans 
both orally and intravenously as a diuretic. 
However, after oral administration no marked 
effects on intraocular pressure were observed,! 
possibly because of insufficient anterior cham- 
ber drug concentrations. Instillation of etha- 
crynic acid eyedrops in rabbits substantially 
reduced intraocular pressure; however, consid- 
erable corneal side effects and ocular irritation 
were observed.” 

Intracameral injection of ethacrynic acid as 
treatment for glaucoma might be contemplated 
at the time of other ocular surgical procedures if 
the drug were safe and effective. Further, intra- 
cameral injection might be suitable as treat- 
ment for glaucoma by itself if duration of action 
were prolonged for years. Such prolonged du- 
ration of action may eventually be possible with 
a drug that acts directly on the outflow path- 
way, reversing any abnormality within the tra- 
becular meshwork.*° Furthermore, before other 
less conventional means of drug delivery, such 
as iontophoresis, should be contemplated for 
ethacrynic acid, intracameral action and safety 
should be established. Previous studies of two- 
level constant-pressure anterior chamber per- 
fusion do not mimic the potential clinical in- 
tracameral technique. Therefore, we injected 
ethacrynic acid intracamerally into living 
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cynomolgus monkeys to determine potential 
ocular side effects of ethacrynic acid and to 
determine effects on intraocular pressure. 


Methods 


This study was performed in accordance with 
the Association for Research in Vision and 
Ophthalmology resolution on the use of ani- 
mals in research. 

Experimental eyes of healthy adolescent or 
adult cynomolgus (Macaca fasicularis) monkeys 
weighing 2 to 3 kg with normal eyes and normal 
intraocular pressures were injected intracamer- 
ally with ethacrynic acid, whereas fellow eyes 
were injected with diluent and served as con- 
trols. The following concentrations of injected 
ethacrynic acid were used: 0.5, 1.5, 1.8, 2.5, 3.0, 
3.3, 3.75, 5:0, 7.5, and 10.0 mmol/l. Concentra- 
tions of ethacrynic acid/cysteine injected were 
3.0/3.0, 6.0/6.0, and 5.0/2.5 mmol/l. Etha- 
crynic acid (ethacrynate sodium MSD, Merck 
Sharp and Dohme, West Point, Pennsylvania) 
was prepared fresh before injection. Vials ob- 
tained from the manufacturer contained 50 mg 
of ethacrynate sodium, 62.5 mg of mannitol, 
and 100 pl of 0.1% thimerosal. Each vial was 
fully reconstituted with Dulbecco’s phosphate- 
buffered saline solution (Sigma Chemical Com- 
pany, St. Louis, Missouri), using an appropriate 
volume to yield the desired concentration for 
injection. Cysteine (Sigma Chemical Company, 
St. Louis, Missouri) was also reconstituted with 
an appropriate volume of Dulbecco’s phos- 
phate-buffered saline solution. All control eye 
solutions contained the ethacrynic acid diluent, 
including mannitol and thimerosal. This dilu- 
ent was further diluted by the appropriate vol- 
ume of Dulbecco’s phosphate-buffered saline 
solution to match the diluent concentrations in 
the experimental eye. All solutions were fil- 
tered through a 0.2-ym filter before use. 

Before injection, all monkeys underwent bio- 
microscopy of the anterior segment and had 
baseline intraocular pressures measured by 
pneumatonometry (Digilab Model R-30, Cam- 
bridge, Massachusetts) in the supine position 
while anesthetized with ketamine (10 mg/kg of 
body weight). The pneumatonometer had been 
calibrated for monkey eyes by an open stop- 
cock method. 

Experimental eyes were injected with 10 pl of 
ethacrynic acid or an ethacrynic acid/cysteine 
mixture, whereas the fellow eye of each mon- 


key was injected with 10 pl of diluent. Each eye 
was injected 0.5 mm to 1 mm inside the tempo- 
ral corneoscleral limbus through clear cornea 
using a 30-gauge needle with the bevel up, 
attached to a 50-p1 Hamilton syringe (Hamilton 
Company, Reno, Nevada). 

After the injection, each monkey was exam- 
ined at one, six, 24, and 48 hours. The monkeys 
underwent slit-lamp biomicroscopy of the ante- 
rior segment and intraocular pressures were 
recorded. 

Statistical significance was determined by the 
two-tailed paired t-test. 


Results 





Concentrations less than 3.0 mmol /1—Prelimi- 
nary experiments were performed to establish a 
safe and effective dosage range. Doses less than 
3.0 mmol/l did not induce any appreciable 
effect on intraocular pressure and so we chose 
to study higher doses. None of the eyes in this 
lower dosage range had any untoward effects in 
terms of ocular inflammation or corneal edema. 
Pupillary enlargement (1 to 4 mm) was noticed 
in four of the six experimental eyes in this 
category. The pupils remained reactive and 
they returned to normal size after approximate- 
ly 24 hours. This enlargement was not seen in 
the one eye that was injected with 1.50-mmol/1 
ethacrynic acid and in one of the eyes injected 
with 2.50-mmol/1 ethacrynic acid. 

Concentrations from 3.0 to 3.75 mmol/l— 
Nineteen monkeys were injected with etha- 
crynic acid in this dosage range (13 eyes were 
injected with 3.0-mmol/1 ethacrynic acid, two 
eyes were injected with 3.3-mmol/] ethacrynic 
acid, and four eyes were injected with 3.75- 
mmol/l ethacrynic acid). The greatest pressure 
reduction occurred at six hours after injection. 
At baseline, the intraocular pressure (mean + 
standard deviation) was 22.1 + 2.4 mm Hg in 
control eyes and 22.0 + 2.8 mm Hg in experi- 
mental eyes (P = .927). Six hours after injec- 
tion, the intraocular pressure change was 0.0 + 
3.1 mm Hg in control eyes and —2.9 + 4.1 mm 
Hg in experimental eyes (P < .001). Twenty- 
four hours after injection, the intraocular pres- 
sure change was +0.1 + 2.8 mm Hg in control 
eyes and —1.9 + —1.9 mm Hg in experimental 
eyes (P = .047). For the group of 13 eyes that 
were injected with 3.0-mmol/1 ethacrynic acid, 
the magnitude of the intraocular pressure re- 
duction in the experimental eyes was 3.1 mm 
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Hg at six hours (P = .003) and 1.8 mm Hg at 24 
hours (P = .016), whereas control eyes had an 
intraocular pressure increase of 0.3 mm Hg at 
six hours and a decrease of 0.3 mm Hg at 24 
hours. 

Thirteen of the 19 eyes in this group demon- 
strated reversible pupillary enlargement (1 to 5 
mm) (nine of the 13 eyes injected with 3.0- 
mmol/l ethacrynic acid, both of the eyes inject- 
ed with 3.3-mmol/] ethacrynic acid, and two of 
the four eyes injected with 3.75-mmol/I etha- 
crynic acid). 

One of the eyes injected with 3.0-mmol/] 
ethacrynic acid and two of the eyes injected 
with 3.75-mmol/l ethacrynic acid showed 
mild, reversible, segmental stromal and epithe- 
lial corneal edema in a patch distribution in the 
peripheral cornea 180 degrees away from the 
paracentesis site. 

Except for a few cells in the anterior chamber, 
no posttreatment ocular inflammation was ob- 
served in experimental eyes compared to con- 
trol, sham-manipulated fellow eyes. 

Concentrations greater than 3.75 mmol /I—Six 
eyes were injected with ethacrynic acid at a 
concentration of 5.0 mmol/l. At baseline, the 
intraocular pressure (mean + standard devia- 
tion) was 21.2 + 4.1 mm Hg in control eyes and 
21.3 + 3.5 mm Hg in experimental eyes (P = 
.094). Six hours after injection, the intraocular 
pressure change was +1.4 + 1.9 mm Hg in 
control eyes and —0.8 + 3.4 mm Hg in experi- 
mental eyes (P = .195). Twenty-four hours after 
injection, the intraocular pressure change was 
+3.0 + 3.4 mm Hg in control eyes and —4.2 + 
6.7 mm Hg in experimental eyes (P = .074). 
Four of these six eyes developed reversible 
pupillary enlargement of 1 to 5 mm, which 
reversed by 48 hours. One of these six eyes 
developed mild, reversible, segmental corneal 
edema. 

Seven eyes were injected with 10 pl of 7.5- 
mmol/l ethacrynic acid. At baseline, the intra- 
ocular pressure (mean + standard deviation) 
was 17.3 + 5.2 mm Hg in control eyes and 18.0 
+ 5.0 mm Hg in experimental eyes (P = .798). 
Six hours after injection, the intraocular pres- 
sure change was —0.3 + 1.9 mm Hg in control 
eyes and —2.0 + 4.7 mm Hg in experimental 
eyes (P = .421). Twenty-four hours after injec- 
tion, the intraocular pressure change was 0.0 + 
3.0 mm Hg in control eyes and —2.7 + 7.9 mm 
Hg in experimental eyes (P = .427). Two of 
these seven eyes had documented reversible 
pupillary enlargement of 1 to 4 mm, which 
reversed by 48 hours. Pupillary size was not 


clearly documented in the other five eyes. Two 
of these seven eyes had severe corneal edema 
with associated anterior chamber inflamma- 
tion. This corneal edema was reversible; how- 
ever, it took several days to resolve completely. 
The two eyes with corneal edema and anterior 
chamber inflammation had the greatest reduc- 
tions in intraocular pressure of 11 mm Hg and 
18 mm Hg, respectively. 

Ethacrynic acid/cysteine—Six eyes were 
treated with a combination of ethacrynic acid 
and cysteine by intracameral injection. When 
equimolar amounts of ethacrynic acid and cys- 
teine were administered, intraocular pressure 
reduction (or corneal side effects) in the two 
eyes injected with the 3.0-mmol/1 concentra- 
tion or in the one eye injected with the 6.0- 
mmol/l concentration were not evident. One 
eye injected with 3.0-mmol/] ethacrynic acid 
with 3.0-mmol/1 cysteine had mild reversible 
pupillary enlargement of 0.5 mm. Three of the 
six eyes were injected with a mixture of 5.0- 
mmol/l ethacrynic acid and 2.5-mmol/1 cyste- 
ine. Intraocular pressure was reduced 4.6 mm 
Hg in the experimental eyes compared to 2.7 
mm Hg in the control eyes at 24 hours. All three 
of these experimental eyes developed revers- 
ible pupillary enlargement of 2 to 3 mm, which 
reversed by 48 hours. Corneal edema and ocu- 
lar inflammation were not evident in any of 
these eyes. 





Discussion 





Because it has already been approved for use 
in humans for other purposes, ethacrynic acid 
has a possible distinct advantage as a potential 
new agent in the treatment of glaucoma. Etha- 
crynic acid is a diuretic that may act by binding 
to protein-bound sulfhydryl groups in renal 
tissue.” Because sulfhydryl-reactive agents have 
increased outflow facility in certain in vitro 
preparations,’*it appeared logical to investi- 
gate the effects of ethacrynic acid on the trabec- 
ular meshwork. 

Living monkey eyes were perfused via the 
anterior chamber at constant pressure with eth- 
acrynic acid at anterior chamber concentrations 
from 0.1 to 1.0 mmol/l. A reproducible increase 
in outflow facility was observed at anterior 
chamber concentrations greater than 0.37 
mmol/l.” Interestingly, there were absolute in- 
creases in outflow facility seen with lower do- 
sages, but these were not statistically signifi- 
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cant with the number of experiments 
performed. Outflow facility also increased in 
enucleated bovine eyes that were perfused at 
concentrations ranging from 0.1- to 0.5- 
mmol/l ethacrynic acid’ and in organ-cultured 
enucleated human eyes at similar concentra- 
tions.” In these human experiments, anterior 
chamber concentrations as low as 0.01 mmol/1 
were also observed to increase outflow facility. 

Exposure of cultured human and bovine tra- 
becular meshwork cells and cultured bovine 
pulmonary artery endothelial cells to ethacryn- 
ic acid caused reversible changes in cell shape 
at concentrations similar to those causing an 
outflow facility increase.” Examination of the 
cytoskeleton of cultured human trabecular 
meshwork cells exposed to ethacrynic acid 
demonstrated marked alterations in cell archi- 
tecture.” These studies suggested a possible 
cellular mechanism of action. 

More recently, the instillation of ethacrynic 
acid eyedrops in rabbits and monkeys has been 
investigated.” Ethacrynic acid (100 mmol/l) 
eyedrops instilled in rabbit and monkey eyes 
reduced intraocular pressure. However, moder- 
ate to severe corneal edema developed in both 
species. Topical application of ethacrynic acid- 
thiol adducts and pretreatment with sulfhy- 
dryl-binding agents such as N-acetylcysteine 
demonstrated some promise in reducing these 
adverse effects, while allowing intraocular 
pressure reduction.* 

We wanted to deliver ethacrynic acid to the 
trabecular meshwork in a more direct fashion 
than topical administration. We hoped that by 
bypassing the cornea we could reduce the oc- 
currence of any corneal side effects and in- 
crease the drug effect by delivering it closer to 
the target tissue. 

In establishing an effective concentration of 
ethacrynic acid for injection, we found that 
concentrations less than 3.0 mmol/l did not 
reliably reduce intraocular pressure. Concen- 
trations ranging between 3.0 and 3.75 mmol/l 
did reduce intraocular pressure approximately 
3 mm Hg with the greatest effect observed at six 
hours. This achieved statistical significance. 
Three of these 19 eyes had mild, reversible, 
focal peripheral corneal edema 180 degrees 
from the paracentesis site. Interestingly, two of 
these edematous corneas were in eyes that had 
been injected with the higher concentration of 
3.75 mmol/l. We hypothesized that the focal 
corneal edema in this location may have result- 
ed from a vigorous rate of injection while the 
bevel of the needle was turned toward the 


cornea, thereby directly exposing the corneal 
endothelium to high amounts of the drug. We 
have subsequently refined our technique to en- 
sure that the bevel is turned toward the iris and 
the rate of injection is slowed. Assuming an 
anterior chamber volume of 100 pl in mon- 
keys,” our final effective anterior chamber con- 
centration was in a similar range to that studied 
in our previous two-step perfusion experi- 
ments.” 

Concentrations greater than 3.75 mmol/l ap- 
peared capable of reducing intraocular pres- 
sure; however, corneal side effects became 
more prevalent. At 5.0-mmol/! concentration, 
the intraocular pressure in the experimental 
group was reduced approximately 4 mm Hg at 
24 hours, approaching but not reaching statisti- 
cal significance with the small sample number. 
Marked variability in intraocular pressure re- 
duction was reflected in the relatively high 
standard deviation of 6.7 mm Hg in the experi- 
mental group at 24 hours. Mild corneal edema 
was encountered in one of these six subjects. 
Although the higher concentration of 7.5 
mmol/l reduced intraocular pressure approxi- 
mately 3 mm Hg at 24 hours, it induced severe 
corneal edema in two of seven subjects. A high 
standard deviation of 7.9 in this group at 24 
hours reflected the more variable intraocular 
pressure reduction. Additionally, the greatest 
pressure reduction was seen in the two eyes 
that had the most corneal edema. Inflammation 
could not be discounted as a potential cause of 
intraocular pressure reduction in these particu- 
lar eyes. Alternatively, the corneal edema may 
have prevented reliable intraocular pressure 
measurement. 

We attempted to use the sulfhydryl-reactive 
properties of ethacrynic acid to reduce the pos- 
sibility of corneal edema further by injecting 
ethacrynic acid in combination with the sulfhy- 
dryl-containing compound, cysteine. In so do- 
ing, we hoped that the cysteine binding of 
ethacrynic acid might minimize the interaction 
of free ethacrynic acid with the corneal endo- 
thelium, but allow ethacrynic acid to dissociate 
from cysteine by a retro-Michael reaction. We 
hypothesized that this might still allow some 
free ethacrynic acid after dissociation to bind to 
tissue sulfhydryls in the trabecular meshwork. 
Such a strategy has been successful in enucleat- 
ed bovine eyes.’ Equimolar amounts of etha- 
crynic acid and cysteine induced no corneal 
edema, even when the concentration of etha- 
crynic acid was as high as 6.0 mmol/l. Howev- 
er, intraocular pressure did not decrease appre- 
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ciably, probably because not enough free 
ethacrynic acid was available for trabecular 
meshwork binding. Intraocular pressure reduc- 
tion (4.6 mm Hg) was evident in the three 
experimental eyes injected with ethacrynic ac- 
id/cysteine as a 5.0/2.5-mmol/1 respective 
mixture. However, we do not have sufficient 
data to know whether injecting this ethacrynic 
acid/cysteine mixture would be any more ad- 
vantageous than injecting ethacrynic acid alone 
at a concentration of 2.5 mmol/l (the presumed 
amount of initially free ethacrynic acid). 

Reversible pupillary enlargement in most of 
the experimental eyes was a curious, unexpect- 
ed, and unexplained finding. Possible mecha- 
nisms include a direct effect of the drug on 
contractile muscle proteins in either an inhibi- 
tory (iris sphincter) or excitatory (iris dilator) 
manner. Indirect effects, for instance, on pros- 
taglandin manufacture and release, need also 
to be considered. Direct action of ethacrynic 
acid on muscarinic iris receptors is an addition- 
al possibility. This phenomenon requires fur- 
ther study. 

The intracameral injection of ethacrynic acid 
in cynomolgus monkeys offers a narrow but 
real treatment option in which the intraocular 
pressure-reducing capability of ethacrynic acid 
can be used with apparent avoidance of serious 
adverse ocular reactions. Of course, longer- 
term observations, especially with repeat do- 
sages, need to be made. The optimal concentra- 
tion may be 3.0 mmol/l, which when injected 
as a 10-pl volume, gave a final anterior chamber 
concentration of approximately 0.3 mmol/l. 
The incidence of corneal edema is much less 
with this method of delivery than with a topical 
method of delivery,“ presumably because there 
is less free drug in the cornea after intracameral 
injection. 

Ethacrynic acid improved aqueous humor 
outflow facility in living monkeys by inducing 
breaks between endothelial cells in the in-- 
ner wall of Schlemm’s canal.” However, unlike 
humans, when living monkeys (in which 
Schlemm’s canal usually contains blood) devel- 
op breaks in the inner wall, the breaks are 
quickly plugged by platelets and perhaps 
blood-derived proteins.” This would then tend 
to minimize the magnitude of the intraocular 
pressure decrease. Therefore, the small magni- 
tude of our measured intraocular pressure de- 
crease was not that surprising. Perhaps, even 
more importantly, this phenomenon may result 
in an overestimation of the required effective 
dose of ethacrynic acid for possible human 


administration. Interestingly, the minimal ef- 
fective anterior chamber dosage observed in the 
human organ-cultured eye was 30-fold low- 
er” than that which we observed in this study. 
Therefore, if possible human trials with intra- 
camerally injected ethacrynic acid are contem- 
plated, these 30-fold lower dosages (or possibly 
even lower) should be those initially studied. 
Of course, if drug-induced blood reflux were to 
occur in the living human eye (unlike the or- 
gan-cultured human eye), a higher drug con- 
centration similar to that effective in monkeys 
might be required. 

The intracameral use of ethacrynic acid might 
be contemplated in the following clinical set- 
tings. Anterior chamber injection at the time of 
cataract extraction might be used in patients in 
whom a low postoperative intraocular pressure 
is desired. Again, it is not certain whether the 
duration of ethacrynic acid’s efficacy might 
extend beyond the immediate postoperative 
period, if abnormal accumulations in the glau- 
comatous trabecular meshwork might be re- 
moved as a result of the drug’s action on the 
inner wall of Schlemm’s canal, for example. 
The intracameral use of certain thiol adducts of 
ethacrynic acid could reduce intraocular pres- 
sure for longer periods with possibly fewer or 
less marked corneal side effects. Several such 
adducts of ethacrynic acid including cysteine, 
cysteamine, glutathione, and thiosalicylic acid 
have recently been studied and observed to 
increase outflow facility to varying degrees in 
vitro.” Some adducts of ethacrynic acid dissoci- 
ate at a slower rate than others.’*It might be 
possible to inject such a slowly dissociating 
adduct, which might then provide a longer- 
lasting steady concentration of ethacrynic acid 
in the trabecular meshwork. 
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OPHTHALMIC MINIATURE 
It also did not help that in third grade I became the first kid in the class to 
get glasses, and we are talking serious 1950s horn rims of the style that 
when you put them on a third-grade child, especially one with a comical 
haircut, you get a Mister Peepers effect such that everybody assumes the 
child must be a Goody-Two-Shoes Teacher’s Pet science-oriented little 


dweeb. 


Dave Barry, Dave Barry’s Greatest Hits 


New York, Ballantine Books, 1988, p. 134 
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The Gene for Autosomal Dominant 
Familial Exudative Vitreoretinopathy 
(Criswick-Schepens) on the Long 
Arm of Chromosome 11 
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160, 2400 Lübeck, Germany. 

Familial exudative vitreoretinopathy is char- 
acterized by a peripheral avascular zone with 
retinal neovascularization and exudates, defor- 
mation of the posterior vascular bed, ectopic 
macula, and late complications causing blind- 
ness as a result of vitreous hemorrhage and 
retinal detachment. The fundus abnormalities 
are similar to those seen in retinopathy of 
prematurity and were first described by Cris- 
wick and Schepens’ in 1969. Most pedigrees are 
compatible with an autosomal dominant trans- 
mission of the trait. Recent reports suggest that 
an X-chromosomal form of familial exudative 
vitreoretinopathy also exists. The molecular 
defect of familial dominant exudative vitreoret- 
inopathy is unknown, and the pathogenesis of 
the disease is poorly understood. We studied a 
large German family that has been described 
earlier.”’ In the last years eight additional fami- 


ly members could be examined, two of them 
affected. The family studied consists now of 53 
members, 12 of them affected and one who is 
likely affected (enucleation of both eyes more 
than 20 years ago, histopathologic diagnosis 
matching). 

In order to map the locus for dominant exu- 
dative vitreoretinopathy, linkage analysis was 
performed in this family. Deoxyribonucleic 
acid was isolated from peripheral blood sam- 
ples of 53 family members by standard meth- 
ods. As linkage markers, microsatellite poly- 
morphisms were used. This new class of 
deoxyribonucleic acid polymorphisms results 
from variable numbers (ten to 60) of tandem 
repeats of two, three, or four base pairs that are 
stable genetic variants inherited in a mendelian 
fashion. Allelic fragments of the microsatellite 
polymorphisms can easily be visualized after 
polymerase chain reaction, an easy method to 
amplify any sequence from the human genome 
for further studies. Typing the family for several 
microsatellite polymorphisms, a systematic 
search was undertaken for linkage. Positive lod 
scores strongly suggestive of linkage were 
found between the locus (disease-locus) for 
dominant exudative vitreoretinopathy and two 
loci from the long arm of chromosome 11, INT2 
(11q13)* and D11835 (11q22-23)’ with peak lod 
scores of 2.36 and 2.32, respectively, at recom- 
bination fractions of 0.10 and 0.07, respective- 
ly. Two recombinants were seen, one with each 
marker locus. Since both crossing over occurred 
in affected family members, a phenotypic mis- 
typing as the result of nonpenetrance can be 
ruled out. In the family studied, we detected 
about 15% recombinations between the two 
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marker loci INT2 and D115S35, a value that is 
well in line with those obtained in large refer- 
ence families. Since the theta,,,,-values for both 
linkage relationships, disease-locus vs INT2 
and disease-locus vs D115S35, are rather similar 
(0.10 and 0.07, respectively), all data together 
suggest that dominant exudative vitreoretinop- 
athy maps more likely between INT2 and 
D11835. This assumption was further substan- 
tiated by the analysis of triple-informative mei- 
osis. The order of 11cen - INT2 - disease-locus - 
D11S35 - 11qter required the least number of 
recombinants to explain all possible haplo- 
types. Taken together our data strongly suggest 
that the locus for dominant exudative vitreoret- 
inopathy maps on 11q in this family. Additional 
markers from this chromosomal region will be 
tested to confirm this location and determine 
the relative order of loci. Furthermore, the anal- 
ysis of other families with familial dominant 
exudative vitreoretinopathy will be carried out 
to investigate genetic heterogeneity. 
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Proliferative Vitreoretinopathy in 
Fundus Flavimaculatus 
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A 33-year-old man with a ten-year history of 


fundus flavimaculatus diagnosed by examina- 
tion and electrophysiologic studies was admit- 
ted for treatment of a recurrent rhegmatoge- 
nous retinal detachment in the left eye. After 
sustaining blunt trauma at 23 years of age, he 
developed a retinal detachment that was suc- 
cessfully repaired with an encircling scleral 
buckle. Four years later, he suffered a second 
detachment in the left eye after another trau- 
matic incident. This detachment recurred de- 
spite vitrectomy, endocryopexy, and gas/fluid 
exchange. Vision in the right eye gradually 
decreased over the next six years, and he re- 
quested attempt at surgical repair in the left 
eye. 

On examination, visual acuity was R.E.: 20/ 
400 and L.E.: counting fingers at 18 inches. 
Examination of the left fundus showed a total 
retinal detachment that was mobile despite the 
appearance of diffuse pigmented epiretinal 
membranes (Fig. 1). Vitrectomy with mem- 
brane stripping, gas/fluid exchange, and endo- 
cryopexy failed despite closure of breaks and 
absence of traction. Surgical procedures were 





Fig. 1 (Danis and Kuwabara). The left eye of a 
patient with fundus flavimaculatus, aged 33 years, 
with a five-year history of recurrent retinal detach- 
ment. The retina was mobile, without fixed folds, 
despite pigmented epiretinal membranes. Visual 
acuity was counting fingers. 
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Fig. 2 (Danis and Kuwabara). Histologic specimen 
of epiretinal tissue removed at vitrectomy shows cells 
with football-shaped melanosomes resembling reti- 
nal pigment epithelial cells. The cytoplasm is densely 
crowded with autofluorescent granular periodic 
acid-Schiff-positive material (plastic embedded, he- 
matoxylin and eosin and periodic acid-Schiff stain, 
x 400). 


repeated with silicone oil instillation. Silicone 
oil was removed after two months by gas/fluid 
exchange, and the retina remained attached. 
Visual acuity remained counting fingers. 
Histopathologic analysis of epiretinal mem- 
branes demonstrated several cell types in a 
condensed vitreous matrix, some of which re- 
sembled retinal pigment epithelial cells (Fig. 2). 
These cells contained large amounts of material 
resembling lipofuscin that has been described 
previously in the intact retinal pigment epithe- 
lium in patients with fundus flavimaculatus.'* 
Although presumed retinal pigment epitheli- 
al cells were at the vitreoretinal interface, con- 
tractile mechanisms were poorly developed, 
and typical proliferative vitreoretinopathy did 
not develop.’ Retinal reattachment surgical 
procedures were successful early in the course 
of the disease. However, as clinical signs of 
fundus flavimaculatus worsened in this patient, 
repair required silicone oil tamponade. This 
may have been caused by abnormal adherence 
between retinal pigment epithelium and retina, 
which worsened as the dystrophy progressed. 
We encountered abnormal pathobiologic char- 


acteristics of proliferative vitreoretinopathy in 
this case of fundus flavimaculatus, which 
showed atypical epiretinal proliferation and 
suggested abnormal retinal adherence in a dys- 
trophic fundus. 
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Joubert’s Syndrome, Ocular 
Fibrosis, and Normal Histidine 
Levels 
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Joubert’s syndrome is characterized by epi- 
sodic tachypnea and apnea, developmental de- 
lay, hypotonia, ataxia, nystagmus, jerky eye 
movements, strabismus, retinal dystrophy, and 
agenesis of the cerebellar vermis.” Appleton 
and associates” recently described an affected 
infant with congenital ocular fibrosis and histi- 
dinemia. Identification of the following patient 
provides further support that ocular fibrosis 
may indeed be associated with Joubert’s syn- 
drome. 

This female infant was born of a 30-year-old 
woman, whose pregnancy was complicated by 
a Chlamydia infection diagnosed at nine weeks’ 
gestation and treated with erythromycin. Dur- 
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Figure (Jacobson, Johnson, and Frens). Left, Patient at 14 weeks of age shows 
blepharoptotic upper eyelids, no eyelid crease folds, and esotropia. Right, 
T,-weighted (TR = 750 msec; TE = 20 msec) midline sagittal magnetic reso- 
nance image shows no cerebellar vermian tissue and an abnormally enlarged 
and higher than normal fourth ventricle. 


ing the infant's first several weeks of life, the 
parents noted poor head control, poor visual 
behavior, and episodes of rapid breathing last- 
ing ten to 15 seconds. No other family member 
had neurologic or visual impairment. She was 
referred at 10 weeks of age to evaluate her 
apparent blindness. 

During our examination, she would smile 
when the examiner’s face was positioned di- 
rectly in front of her eyes. However, her ability 
to follow visual targets was markedly impaired, 
in part, because of intrusion of pendular con- 
vergence-divergence and see-saw nystagmus. 
Although no head thrusts were observed, her 
eyes deviated tonically in the direction of rota- 
tion when she was held facing a rotating exam- 
iner. Tonic horizontal eye deviation also oc- 
curred in the direction of a rotating optokinetic 
drum. She was esotropic in forward gaze and 
had impaired nonrestrictive abduction of either 
eye. Both eyes had complete impairment of 
elevation and moderate impairment of depres- 
sion, which was restrictive in nature, as demon- 
strated during forced duction testing. She had 
moderate blepharoptosis of both upper eyelids, 
no eyelid creases, and markedly impaired leva- 
tor function (Figure, left). Both pupils reacted 
briskly to light and did not demonstrate para- 
doxic constriction to darkness. Results of oph- 


thalmoscopy were unremarkable. Her neuro- 
logic abnormalities included developmental 
delay, generalized hypotonia, truncal ataxia, 
and proximal weakness. Magnetic resonance 
imaging showed absence of the cerebellar ver- 
mis (Figure, right). At 14 weeks of age, her 
plasma histidine level was 0.096 pmol /ml (nor- 
mal range for age, 0.050 to 0.110 pmol/ml). 
Twenty-four hour urine collection for histidine 
was 77.1 wmol/24 hours (normal range for age, 
99 to 530 pmol/24 hours). 

Although the joint occurrence of Joubert’s 
syndrome and congenital ocular fibrosis may 
have been chance, our identification of this 
patient with these two rare entities suggests 
that their association may represent part of the 
true spectrum of abnormalities present in this 
disorder. We recommend that histidine assays 
be performed on other identified individuals 
with Joubert’s syndrome and congenital ocular 
fibrosis to determine whether histidinemia is 
also part of this clinical spectrum. 
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Work by Marmor and associates’ and by our 
group’has demonstrated the utility of glass 
micropipettes for experimental subretinal sur- 
gery. Because of their extremely small tip, it is 
possible to enter the subretinal space with a 
glass micropipette through a retinal puncture 
that is essentially self-sealing, which obviates 
the need for subsequent retinopexy or intraocu- 
lar gas tamponade. Marmor has shown that 
leakage from the tract of a micropipette with a 
50-~m tip is negligible and that subretinal 
blebs formed with this technique resorb as if 
there was no hole.’ The rapid expansion of the 
inner lumen of the micropipette beyond its tip 
facilitates evacuation of lysed subretinal hem- 
orrhage without clogging.” Despite these ad- 
vantages there has been a reluctance to use 
glass micropipettes in human subretinal sur- 
gery because of the risk of breaking them off 
within the eye. In order to eliminate the hazard 








100 pm 

Fig. 1 (Benner and associates). Scanning electron 
micrograph of a stainless steel micropipette with a 
36-gauge tip. Top, The gradual enlargement of the 
shaft beyond the insertion point of the 36-gauge 
cannula acts as a diffuser to enhance flow through the 
micropipette (X 36). Bottom, The tip of the 36-gauge 
micropipette has been contoured down to an outer 
diameter of 100 um (between arrowheads) with a 
30-degree bevel oriented downward (X 100). 


of glass breakage, we developed a series of 
stainless steel micropipettes for subretinal sur- 
gery. 

The stainless steel micropipettes have a 3- to 
6-mm length of 33-, 34-, or 36-gauge tubing 
swaged into the end of a 20-gauge cannula that 
has been gradually tapered to between 27 and 
30 gauge at the end. The final 500 to 1000 pm of 
the 33-, 34-, or 36-gauge cannula is further 
contoured down to an outer diameter that is 37 
to 39 gauge (100 to 125 pm) at the tip. The tip 
has a short 30-degreebevel that when oriented 
bevel-down facilitates the entry of fluid into the 
subretinal space before contacting the retinal 
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Fig. 2 (Benner and associates). Four 20- to 33-gauge 
stainless steel micropipettes (tip outer diameter = 
125 um). From left, straight, 135-degree angle with 
2-mm leg, 150-degree angle with 2-mm leg, and 
135-degree angle with 4-mm leg. 


pigment epithelium (Fig. 1, bottom). These 
metal micropipettes have been fabricated with 
both straight and angled tips (120, 135, and 150 
degrees). Those with the angled tips are useful 
for freehand maneuvering beneath detached 
retina, and they allow one to reach choroidal 
neovascular membranes or collections of blood 
located several millimeters from the retinotomy 
site (Fig. 2). Because of its 20-gauge shaft, the 
micropipette does not flex, and it prevents leak- 
age around it at the sclerotomy site, maintain- 
ing normal intraocular pressure. 

We have used stainless steel micropipettes 
with a straight tip in numerous experimental 
animal procedures as a substitute for glass 
micropipettes. When stabilized on a stereotac- 
tic micromanipulator,’ the stainless steel micro- 
pipettes have been used to form subretinal 
blebs with balanced salt solution, to inject 
recombinant tissue plasminogen activator into 
experimental subretinal hemorrhages, and to 
evacuate lysed subretinal hematomas. Despite 
that retinopexy or intraocular gas tamponade 
was not used in any of these procedures, there 
were no postoperative retinal detachments ob- 
served. Ongoing work (unpublished) in our 
laboratory suggests that the retinal punctures 
formed by these stainless steel micropipettes 
when guided by the stereotactic micromanipu- 
lator are self-sealing, like those produced by 
the glass micropipettes. The extremely small 
tips of these metal micropipettes may also lend 
themselves to the cannulation of retinal vessels 


to inject fibrinolytic agents to treat occlusive 
vascular disease. 

Clinically, we have used these stainless steel 
micropipettes in human surgery to perform 
endodrainage of subretinal fluid in fluid-filled 
eyes, to inject rt-PA into large subretinal hem- 
orrhages, and to aspirate lysed clots from the 
subretinal space. The metal micropipettes pass 
easily through the retina and do not require the 
creation of an access retinotomy. When used 
freehand, the retinotomy site will often enlarge 
to between 200 and 500 pm in diameter. 

Viscous fluids such as a lysed submacular 
hematoma are easily aspirated through the met- 
al micropipettes but not through standard 30- 
or 33-gauge needles (310 and 210 pm outer 
diameter, respectively).* This difference can be 
explained by the fluid mechanics of flow 
through a closed conduit. As fluid enters the 
opening of a conduit from a larger reservoir (for 
example, subretinal fluid or blood), there are 
losses in the total energy head caused by wall 
friction and disturbances in flow.” These energy 
head losses are inversely proportional to the 
inner diameter of the micropipette, and directly 
proportional to the length of the narrow por- 
tion of the micropipette. By reducing the length 
of the narrow inner lumen from 38 mm in a 
standard needle to between 3 and 6 mm in the 
metal micropipette, the amount of energy head 
lost is substantially reduced. Additionally, the 
gradual enlargement of the inner lumen diame- 
ter from 110 to 600 um beyond the insertion 
point of the 33-, 34-, or 36-gauge cannula acts 
as diffuser (Fig. 1, top). A diffuser converts 
kinetic energy into pressure energy or flow 
work, effectively acting like a pump to further 
enhance flow through the micropipette.‘ 

The stainless steel micropipettes are available 
from Mellow Manufacturing, 1455-I E. Francis- 
co Blvd., San Rafael, CA 94901. 
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Neovascular glaucoma is a devastating com- 
plication of many retinal vascular conditions. 
At least two cases of neovascular glaucoma 
secondary to sickle-cell retinopathy have been 
described.! However, both of those patients had 
another systemic vascular condition, namely 
diabetes mellitus. We treated a patient with 
sickle-cell hemoglobinopathy as the only iden- 
tifiable cause for neovascular glaucoma. 

A 24-year-old black man with sickle-cell he- 
moglobinopathy (hemoglobin SS disease) had 


pain and redness in his left eye at initial exami- 
nation. He had a history of sickle-cell retinopa- 
thy with vitreous hemorrhage in his right eye 
four years previously. The right eye had at that 
time received ten clock hours of retinal scatter 
laser photocoagulation anterior to the equator. 
The left eye at that time had five total clock 
hours of peripheral neovascularization and no 
vitreous hemorrhage. The left eye had not been 
treated with laser photocoagulation. 

On this visit the visual acuity in the left eye 
was 20/25. The anterior chamber had mild cell 
and moderate flare, and there was marked neo- 
vascularization of the iris. Intraocular pressure 
by applanation tonometry was 42 mm Hg. Go- 
nioscopy disclosed ten total clock hours of 
closed angle, and the remaining two clock 
hours had florid neovascularization. The right 
eye had 20/25 visual acuity, a normal anterior 
segment, an intraocular pressure of 14 mm Hg, 
and an open angle as determined by goniosco- 
py. Ophthalmoscopy of the left eye disclosed 
active inferior peripheral neovascularization 
for five clock hours and mild inferior vitreous 
hemorrhage. Old regressed membranes were 
present over most of the remaining preequatori- 
al retina. The right eye had old regressed pe- 
ripheral membranes and had previously re- 
ceived scatter laser photocoagulation. 

Fluorescein angiography of the left eye dis- 
closed marked capillary nonperfusion of the 





Figure (Bergren and Brown). Fluorescein angiograms disclose marked capillary nonperfusion in both the nasal 
(left) and temporal (right) retina. 
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entire periphery and most of the midzone (Fig- 
ure). 

Although the retinopathy in this patient’s left 
eye appeared to be characteristic of sickle-cell 
hemoglobinopathy, other causes for his neovas- 
cular glaucoma were sought. His hemoglobin 
level was 10.1 g/dl and electrophoresis con- 
firmed hemoglobin SS disease. Results of 
screening blood chemistry were normal except 
for a mildly increased serum lactate dehydro- 
genase level. Two different fasting blood sugar 
levels were normal. Serum rapid plasma reagin, 
fluorescent treponemal antibody, antinuclear 
antibody, and rheumatoid factor were all nega- 
tive. Results of thoracic radiography and blood 
pressure were normal. The patient also denied 
any drug use and had no history of ocular 
surgical procedures or retinal detachment. 

The patient received panretinal scatter 
photocoagulation. Only a small area in the 
inferior midzone was not treated because it was 
obscured by hemorrhage. The intraocular pres- 
sure was managed medically with beta-block- 
ers and methazolamide. Because his intraocular 
pressure remained between 30 and 35 mm Hg, 
he underwent a Molteno shunt procedure with- 
in one week of initial examination. After two 
months his visual acuity was 20/60 and im- 
proving. The intraocular pressure remained sta- 
ble between 10 and 18 mm Hg. A vitreous 
hemorrhage, which occurred shortly before his 
glaucoma procedure and accounted for the de- 
crease in visual acuity, was clearing. 

Neovascular glaucoma is the result of many 
conditions that cause retinal ischemia. Sickle- 
cell retinopathy can cause retinal ischemia, but 
usually not to the degree that it results in 
neovascular glaucoma. In a series of 208 con- 
secutive patients with neovascular glauco- 
ma,*none had sickle-cell retinopathy as the 
primary cause. Additionally, in a review of 47 
patients with proliferative sickle-cell retinopa- 
thy seen over four years, none developed neo- 
vascular glaucoma within a mean follow-up of 
one year.” 

Neovascularization of the iris almost always 
precedes the development of neovascular glau- 
coma. In the two large reviews of neovascular- 
ization of the iris, sickle-cell hemoglobinopa- 
thy is listed as one of many causes.‘ Both 
reviews reference a study by Boniuk and Bur- 
ton’ that involved two patients with neovascu- 
lar glaucoma secondary to sickle-cell hemoglo- 
binopathy. However, each of these patients also 
had diabetes mellitus. 


Sickle-cell anemia is probably an uncommon 
cause of neovascular glaucoma because it usu- 
ally does not result in a sufficient degree of 
retinal ischemia. Nevertheless, it can infre- 
quently lead to this serious complication. 
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Conjunctival Cryptococcosis 
Preceding Human Immunodeficiency 
Virus Seroconversion 
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Cryptococcus neoformans is a well-known op- 
portunistic pathogen that resembles yeast and 
infects primarily patients with T-cell mononu- 
clear phagocyte defects (lymphomas or other 
disorders of the reticuloendothelial system, for 
example), systemic long-term corticosteroid 
treatment, or acquired immunodeficiency syn- 
drome. In most cases, the air-borne fungus, 
which is ubiquitous and worldwide in distribu- 
tion, comes into regular contact with humans, 
enters through the pulmonary tract, and subse- 
quently spreads to the central nervous system. 
In some unusual cases, solitary skin lesions 
have been documented. At initial examination, 
pulmonary disease and mediastinal adenopa- 
thy are clinical signs of patients who are overtly 
infected with the human immunodeficiency vi- 
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Fig. 1 (Balmes, Bialasiewicz, and Busse). Subcon- 
junctival granuloma that persisted for one month ina 
36-year-old woman (results of Western blot analysis 
for human immunodeficiency virus antibody were 
negative). 


rus. Extraocular muscle paresis, papilledema 
and optic atrophy, endophthalmitis, uveitis, 
retinal vasculitis, and choroiditis may also be 
observed.’” 

We encountered solitary granulomatous con- 
junctivitis as an initial manifestation of crypto- 
coccal infection preceding HIV seroconversion 
by more than one month. 

A 36-year-old woman with a one-month his- 
tory of temporal conjunctival hyperemia and a 
painful, progressively enlarging mass in her 
right eye was referred to us. She had been 
treated with topical antibiotics and corticoste- 
roids, which slightly alleviated symptoms. 

Previously, delayed wound healing had been 
observed after cosmetic mammary plastic surgi- 
cal procedures in May 1991. Otherwise, the 
patient was healthy. As a call girl, she belonged 
to a high-risk group for HIV infection, but she 
could not recall contact with overtly diseased 
men or frank trauma to her right eye. Because of 
the association of delayed wound healing and 
because this patient belonged to a high-risk 
group for HIV infection, repeat antibody tests 
(HIV enzyme-linked immunosorbent assay and 
Western blot analysis) were performed. Howev- 
er, the test results were negative. 

Conjunctival hyperemia overlying a yellow, 
hard, and sclerally fixated subconjunctival nod- 
ular tumor (0.5 x 0.5 cm) in the lateral part of 
her right eye was consistent with the diagnosis 
of a subconjunctival granulomatous lesion (Fig. 
1). In both eyes, anterior and posterior seg- 
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mine stain of excisional biopsy specimen of the 
patient’s conjunctiva demonstrated organisms that 
resembled yeast and that were of different size and 
were double-contoured. Staining disclosed a light- 
blue center and a red capsule and a singular or 
irregular grouping of organisms (arrow). The organ- 
isms were further identified as C. neoformans. 





ments were unremarkable, visual acuity was 
20/20, and the intraocular pressure was 12 mm 
Hg. 

A diagnostic biopsy of the granuloma was 
performed. Histopathologic analysis disclosed 
connective tissue that was infiltrated with lym- 
phocytes, plasma cells, and segmented granu- 
locytes. The granulocytes were interspersed 
with organisms resembling yeast that were ar- 
ranged singularly or in irregular groups. The 
organisms were of different size, much smaller 
than erythrocytes, stained positive with period- 
ic acid—Schiff, and were double contoured. Mu- 
cicarmine stains disclosed a light-blue center 
and a red capsule (Fig. 2). Fungal masses could 
be visualized by immunofluorescent staining. A 
severe chronic nodular mycosis of the conjunc- 
tiva consistent with the diagnosis of cryptococ- 
cosis could be established, and infection with C. 
neoformans was confirmed by additional cul- 
tures and a positive serologic test (antigen test). 
Antibody titers for C. neoformans remained neg- 
ative. 

Systemic antimycotic treatment was institut- 
ed, although no pulmonary or central nervous 
system involvement could be verified. Medica- 
tion included fluconazole, 600 mg/kg of body 
weight /day the first day and 400 mg/kg of body 
weight/day for two weeks; zidovudine, 250 
mg/kg of body weight/day; and cefotaxime, 2 
x 2 g/day. 

One month after tests for HIV-ELISA and 
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Western blot analysis had been repeatedly per- 
formed, seroconversion eventually occurred. 

Localized ocular infection seemed to have 
developed in this patient, although metastatic 
spread could not be excluded because a bron- 
chial lavage was not performed. 

The differential diagnosis of a conjunctival 
granuloma in otherwise clinically healthy pa- 
tients, therefore, should include not only sar- 
coidosis, tuberculosis, the presence of foreign 
bodies, and superficial mycotic infections; but 
also infection with opportunistic fungi and the 
possible existence of an undetected underlying 
infection with HIV. Ophthalmologists may 
have a key role in the early diagnosis of an 
opportunistic conjunctival infection by direct- 
ing attention to an underlying immunocom- 
promising disease. Excisional biopsy and histo- 
pathologic analysis are imperative in this 
setting. 
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Scleritis Associated With Varicella- 
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Inquiries to Terrence P. O’Brien, M.D., Ocular Microbi- 
ology Laboratory, Wilmer Institute, Woods 255, Johns 
Hopkins Hospital, Baltimore, MD 21205. 
Stromal keratitis is infrequently associated 
with primary varicella-zoster virus infections.” 
A 14-year-old black girl had a four-day histo- 
ry of pain, epiphora, photophobia, and de- 


creased vision in her right eye. She had been 
treated elsewhere with homatropine 5% with- 
out improvement. Four weeks previously, pri- 
mary varicella-zoster infection had been diag- 
nosed. 

Examination disclosed a visual acuity of R.E.: 
20/40 and L.E.: 20/20. There were many crust- 
ed skin lesions on her cheeks and forehead. Her 
right preauricular and submandibular lymph 
nodes were enlarged. Her right globe was tend- 
er to palpation. Corneal sensation and intraoc- 
ular pressures were normal. Mild chemosis and 
marked conjunctival hyperemia were present. 
There was a diffuse zone of deep episcleral and 
scleral hyperemia nasally (Fig. 1). The corneal 
epithelium was intact and did not stain with 
rose bengal or fluorescein sodium solutions. 
There were scattered subepithelial opacities 
and a 1.75 x 1.75-mm zone of stromal edema 
with nonsuppurative fine inflammatory cell in- 
filtration (Fig. 2). A few folds in Descemet’s 
membrane were present. There were trace cells 
and flare in the anterior chamber. 

Varicella-zoster serum antibody titer taken 
five days after manifestation was 1:2,048. Seven 
months later repeat titer was 1:128, indicating 
recent varicella-zoster infection. Other causes 
of disciform keratitis were excluded. Conjuncti- 
val cultures were negative for herpes simplex 
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Fig. 1 (Threlkeld, Eliott, and O’Brien). Scleral hy- 


peremia persists after topical instillation of 10% 
phenylephrine solution. 
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Fig. 2 (Threlkeld, Eliott, and O’Brien). Disciform 
stromal edema associated with varicella-zoster infec- 
tion. 


virus and adenovirus. Serologic tests for syphi- 
lis, herpes simplex virus, cytomegalovirus, Ep- 
stein-Barr virus, Lyme disease, and adenovirus 
were negative for recent infection. Measles, 
mumps, and rubella titers reflected her immu- 
nization status. 

Cycloplegia and lubricants were continued. 
Because of persistent stromal edema and in- 
flammation, mild uveitis, and decreased vision, 
prednisolone acetate 1%, topically four times a 
day, was added. Conjunctival, episcleral, and 
scleral hyperemia and edema decreased. Globe 
tenderness resolved. Persistent stromal and 
anterior chamber inflammation prompted an 
increase in corticosteroid frequency to six times 
per day. Within seven days, the subepithelial 
opacities, disciform stromal keratitis, and mild 
uveitis resolved with minimal residual stromal 
haze in the affected zone. 

Examination seven months later disclosed a 
visual acuity of R.E.: 20/20. The conjunctiva 
and sclera were normal. There was minimal, 
residual anterior stromal scarring. 

In our patient, serologic testing confirmed 
varicella-zoster infection. Wilhelmus, Hamill, 
and Jones’ reported five cases and reviewed a 
total of 32 patients with varicella-zoster disci- 
form stromal keratitis, none of whom had an 
associated scleritis. Similarities between our 
patient and those described by Wilhelmus, 
Hamill, and Jones’ included the late onset of 
disciform stromal keratitis after varicella zoster 
infection and an apparent response to topical 
corticosteroid therapy. Awareness of the associ- 


ation of scleritis is important as additional 
therapy may be indicated. 
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Suppurative Keratitis From Herbal 
Ocular Preparation 


T. J. Hufnagel, M.D., 
and O. D. Schein, M.D. 


Wilmer Institute, Johns Hopkins University. 


Inquiries to Oliver D. Schein, M.D., 116 Wilmer Bldg., 
Johns Hopkins Hospital, Baltimore, MD 21205. 

The association of bacterial keratitis with 
microbial contamination of in-use ocular medi- 
cations has recently been emphasized.” We 
encountered an unusual case of gram-negative 
suppurative bacterial keratitis secondary to the 
use of a nonpharmaceutical herbal eyedrop 
preparation. 

A 17-year-old girl monitored for herpes sim- 
plex keratouveitis of the right eye and with a 
visual acuity of R.E.: 20/30, L.E.: 20/20 was 
seen in June 1991. The patient was asympto- 
matic, and slit-lamp examination disclosed an 
intact corneal epithelium with a large central 
but stable disciform scar. While tapering treat- 
ment with corticosteroid eyedrops (predniso- 
lone acetate 1%), the patient was advised by a 
friend to substitute an herbal eyedrop. She 
abruptly ceased using the corticosteroid and 
initiated the use of the herbal eyedrops. After 
approximately two weeks, she had pain, red- 
ness, and vision loss in her right eye. At initial 
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Fig. 1 (Hufnagel and Schein). Slit-lamp photo- 
graph of the diffuse suppurative keratitis overlaying 
a disciform scar. 


examination, she had a visual acuity of 20/200 
in her right eye and a large corneal ulcer (Fig. 
1). Cultures of the herbal preparation as well as 
its bottle cap grew Klebsiella pneumoniae sensi- 
tive to gentamicin and Xanthomonas (Pseudomo- 
nas) maltophilia. The Pseudomonas organisms 
were resistant to all antibiotics except trimeth- 
oprim-sulfamethoxazole. Although cultures of 
the cornea remained negative for bacteria, mi- 
croscopic examination of scrapings from the 
ulcer bed disclosed gram-negative bacilli con- 
sistent with Pseudomonas species. Cultures for 
herpesvirus were negative. After treatment 
with trimethoprim sulfate and polymyxin B 
sulfate eyedrops, the ulcerative keratitis re- 
solved and the visual acuity improved to 20/60. 
However, extensive corneal neovascularization 
ensued. 





Fig. 2 (Hufnagel and Schein). Photograph of the 
herbal preparation bottle used by the patient. Notice 
the large volume of the preparation (37 ml). 





Recent reports have focused on potential mi- 
crobial contamination of approved ocular prep- 
arations.’* Our case highlighted the potential 
danger of using herbal or homemade medica- 
tions, especially in the setting of concomitant 
ocular surface disease. The compound used by 
our patient was a preservative-free preparation 
of euphrasia and plantain (Fig. 2) purchased 
from a local herbalist. Euphrasia, also known as 
eye bright, is a plant with alleged soothing 
properties for eye strain, ocular irritation, and 
eye infections.” Euphrasia is commonly found 
in the alpine pastures of Europe and Asia and 
over grassy hills. It is widely used by herbalists. 

Our case further highlighted the emergence 
of gram-negative pathogens resistant to many 
antibiotics including aminoglycosides and 
ciprofloxacin. The keratitis only improved once 
it was treated with trimethoprim sulfate /poly- 
myxin B sulfate after susceptibility studies. 
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Heavy metal ions released from retained in- 
traocular foreign bodies may damage ocular 
tissues by interfering with their cellular metab- 
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olism.’ In copper-containing foreign bodies, the 
lens develops typical capsular opacities re- 
ferred to as sunflower cataract.” The lens opaci- 
ties are impressive on slit-lamp examination; 
they rarely interfere with vision to a significant 
degree.’ The sunflower cataract may spontane- 
ously resolve, as we have observed in a young 
woman with a small, retained, intraocular cop- 
per foreign body. 

A 19-year-old woman was examined because 
of a subtle change in the color of her iris and the 
development of a brown discoloration of the 
pupil in her right eye. Fifteen years earlier, she 
had exploded a blasting cap that had copper 
wires attached to it. Except for transient red- 
ness of the right eye, no ocular damage was 
visible at that time. Her vision was normal at 
distance and near in each eye. The right pupil 
reacted sluggishly to light and accommodation. 
There was no afferent pupillary defect. The 
right iris had a green hue, compared to the light 
blue iris of the fellow eye. A small iris defect 
was visible near its root in the 3 o’clock meridi- 
an adjacent to a subtle limbal scar. In the 
pupillary area, the anterior lens capsule had a 
disk-shaped, golden brown discoloration from 
which radiated similarly colored spoke-shaped 
opacities (Fig. 1). The central portion of the 
lens was clear, but the posterior lens capsule 
showed changes similar, but more subtle than 
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Fig. 1 (Yap and Buettner). Central disk-shaped and 
radiating spoke-shaped opacities of the sunflower 
cataract. 
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Fig. 2 (Yap and Buettner). The sunflower cataract 
resolved three years later. 


those of the anterior lens capsule. Nasally, 
behind the lens, a 3-mm long threadlike foreign 
body with a smooth gray surface was suspend- 
ed in the vitreous. The retrolental foreign body, 
which was highly reflective on B-scan ultrason- 
ography, was believed most likely to be a cop- 
per fragment of the blasting cap wire. Except 
for a small chorioretinal scar nasal to the disk, 
the retina was normal. Results of electroreti- 
nography were symmetrical and normal in each 
eye. 

Because of normal visual function and lack of 
clinical and electroretinographic evidence of 
retinal damage from copper, the patient was 
followed up at yearly intervals. There was no 
noticeable change. At the three-year follow-up 
examination the sunflower cataract had disap- 
peared (Fig. 2); the retrolental foreign body was 
still visible. Two years later the eye maintained 
normal vision with a clear lens. The right iris, 
however, still had a slight green hue, and the 
foreign body appeared unchanged. 

Spontaneous resolution of a sunflower cata- 
ract has been seen after resorption of small 
copper foreign bodies or after removal or spon- 
taneous extrusion of the foreign body from the 
eye.’ Most of the affected patients were in their 
first three decades of life, as was our patient. We 
assume, that in this case, the reservoir of cop- 
per ions in the retrolental foreign body was 
eventually exhausted through continuous re- 
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lease, allowing the lens epithelium to recover 
and the copper-containing deposits to disap- 
pear from the capsule.’ 

Small, copper-containing intraocular foreign 
bodies are generally well tolerated in eyes with- 
out significant vitreous reaction or copper mac- 
ulopathy.’* In the absence of electrophysiologic 
and clinical evidence for retinal damage, the 
development of a sunflower cataract or hetero- 
chromia does not justify removal of a copper- 
containing intraocular foreign body. 
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Orbital Aspergillosis in an 
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A 32-year-old woman with acquired immuno- 
deficiency syndrome (AIDS) was seen for a 
routine screening examination. She had itching 
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Fig. 1 (Vitale and associates). Computed tomogram 
showing the hyperdense enhancing mass in the left 
superomedial orbit. 


and redness of the left upper eyelid. The best- 
corrected visual acuity was 20/25 in both eyes, 
and she had mild edema and erythema of the 
eyelid. Results of the remainder of the examina- 
tion were unremarkable. Two weeks later, the 
patient remained symptomatic, complaining of 
dull, left orbital pain. Examination disclosed 
firmness to retropulsion of the globe associated 
with 1 mm of exophthalmos. Within a week, 
blepharoptosis, increased pain, and down-and- 
outward displacement of the left eye had devel- 
oped. Computed tomography showed a dense, 
enhancing mass in the left superomedial orbit 
consistent with an orbital abscess (Fig. 1). Visu- 
al acuity remained 20/25 in both eyes, extraoc- 
ular motility was full, and the eye was quiet. 

A fine-needle aspiration biopsy was per- 
formed and the suppurative sample contained 
hyphal elements (Fig. 2). The cavity was incised 
and drained, and the patient underwent subse- 
quent intranasal transorbital ethmoidectomy. 
The patient was treated with local and systemic 
amphotericin B therapy. Histopathologic exam- 
ination of the surgical specimen disclosed ne- 
crosis, fibrinoid debris, and septate hyphae, 
which on culture were found to be Aspergillus 
fumigatus. 

Most individuals with orbital aspergillosis 
described in the literature were otherwise 
healthy.’ In the immunocompetent host, orbital 
aspergillosis is characterized by a slow-paced 
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Fig. 2 (Vitale and associates). Septate hyphae 
branching at 45-degree angles consistent with Asper- 
gillus species (Gomori methenamine silver stain, X 
400). 


granulomatous, fibrotic response without ab- 
scess formation.” The process evolves over 
months to years and eventually causes optic 
nerve damage.’ In contrast, nongranulomatous 
disease, abscess formation, and a conspicuous 
absence of fibrosis were found in the patient 
described in this report. This alteration in dis- 
ease response may have been related to the 
patient’s decreased immunocompetence and 
the inability to mount an adequate delayed 
hypersensitivity response against the fungus. 
Although a similar manifestation of orbital as- 
pergillosis has been reported in a patient who 
was immunosuppressed following renal trans- 
plantation,’ we believe this type of manifesta- 
tion in a patient with AIDS is unusual. 

In our patient the computed tomographic 
appearance and the findings at the time of 
surgery were consistent with an orbital abscess. 
However, the patient did not have the charac- 
teristic findings of an orbital abscess, such as 
rapidly developing chemosis, loss of ocular 
motility, and impaired visual acuity.” Our pa- 
tient’s findings were subtle, and overt signs of 
an orbital process followed a subacute course. 
Nevertheless, the patient retained full ocular 
motility and excellent visual acuity, and the eye 
remained quiet. Since disease manifestation, 
progression, and pathophysiologic findings of 
infections in AIDS patients differ from immu- 
nocompetent hosts, an expanded differential 
diagnosis must be considered with AIDS pa- 
tients who have signs and symptoms suggest- 
ing orbital disease. 
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Bilateral Conjunctival Varix 
Thromboses Associated With 
Habitual Headstanding 


Curtis E. Margo, M.D., 

John Rowda, D.O., 

and John Barletta, M.D. 

Departments of Ophthalmology (C.E.M., J.B.) and 


Pathology (C.E.M.), University of Florida, and Citrus 
Eye Center (J.R.). 
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Gainesville, FL 32610. 

Conjunctival varices are rare venous anoma- 
lies.’ Varices remain asymptomatic unless they 
bleed or undergo thrombosis.” The chance of 
thrombosis is increased with venous stasis, ve- 
nous hypertension, disorders of blood coagula- 
tion, or the presence of damaged vascular endo- 
thelium.’ We treated a patient with bilateral 
conjunctival varix thromboses whose only ap- 
parent risk factor was venous hypertension as- 
sociated with frequent inverted posture. 

The patient was a healthy 60-year-old man 
who had blue-purple nodules in his lower con- 
junctival cul-de-sacs. He discovered the nod- 
ules while instilling artificial tears. Although 
the lesions could be palpated through the lower 
eyelids, they caused no discomfort. The patient 
eventually sought a medical opinion one year 
later. The nodules did not enlarge during the 
year. Personal history disclosed the practice of 
yoga with headstanding. Intervals of body in- 
version lasted five to ten minutes, and had been 
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Fig. 1 (Margo, Rowda, and Barletta). Varix throm- 
bosis present beneath the conjunctival epithelium. 
The central portion of the thrombus (V) is composed 
of collagenized connective tissue (hematoxylin-eo- 
sin, X 24). 


assumed ten times daily for the last ten years. 

On examination, the patient had three firm, 
nontender blue-purple nodules in the lower 
conjunctival cul-de-sacs (two on the left). The 
nodules were movable, discrete, and ranged 
from 3 to 5 mm in diameter. There were no 
signs of conjunctival or orbital congestion. The 
overall vascular pattern of conjunctiva was nor- 
mal. Results of the remainder of the eye exami- 
nation were unremarkable. The patient had no 
cutaneous vascular malformations. The three 
lesions were surgically excised. 


x- w r i e 
Fig. 2 (Margo, Rowda, and Barletta). The wall of the 


varix contains spindle-shaped cells (hematoxylin- 
eosin, X 380). 
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Histologically, each nodule consisted of a 
single dilated vascular space filled with an 
organized thrombus (Fig. 1). The vascular walls 
were moderately thick and contained smooth 
muscle (Fig. 2). There was a mild amount of 
inflammation and scattered hemosiderin-laden 
macrophages, indicating previous localized 
hemorrhage. 

We suspect that these small, collapsible ve- 
nous malformations would have gone virtually 
unnoticed in the conjunctival cul-de-sacs had 
they not undergone thrombosis. It is possible 
that headstanding predisposed our patient to 
vascular thrombosis by intermittently increas- 
ing conjunctival venous pressure and decreas- 
ing venous outflow. 

The clinical diagnosis of thrombosed varix in 
certain anatomic areas can be difficult because 
the blue to brown color caused by the break- 
down of erythrocytes in a clinically nodular 
lesion can simulate a malignant melanoma.’ 
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Blepharochalasis is an uncommon inflamma- 
tory disorder that is characterized by thin, dis- 
colored eyelid skin, acquired pseudoepicanthal 
folds, and eyelid muscle laxity. The syndrome 
is caused by multiple episodes of idiopathic 
eyelid edema, and it usually affects teenagers 
and young adults. We examined a patient with 
an atypical history. 

A 4-year-old girl had had a facial maculopap- 
ular erythematous heliotrope rash and periorbi- 
tal edema for three weeks (Fig. 1). Examination 
disclosed oral ulceration, cervical lymphade- 
nopathy, hepatomegaly, and additional areas 
of rash on the hands, knees, and abdomen. 
Abnormal blood test results included a leuko- 
cyte differential with 31% blast cells, increased 
serum aldolase, and increased serum creatine 
kinase from striated muscle. A bone marrow 
aspirate showed 75% blasts, and special stains 
confirmed the diagnosis of acute lymphocytic 
leukemia. A muscle biopsy specimen was con- 
sistent with dermatomyositis. The patient re- 
sponded well to chemotherapy with methotrex- 
ate, vincristine, L-asparaginase, prednisone, 
and 6-mercaptopurine. 

Consultation was sought when the girl was 6 
years old for the cosmetically unappealing resi- 
due of eyelid scarring (Fig. 2). The physical 
findings were characteristic of descriptions of 
the blepharochalasis syndrome, in particular 
the “bronze discoloration of the skin at the 
junction of the upper and lower eyelids,’’’ and 
the ‘‘marked atrophy of the nasal fat pad of the 
upper eyelid, which gives rise to a deep hollow 
nasally and a pseudoepicanthic fold.’” A satis- 
factory aesthetic outcome was achieved by 
eliminating the medial canthal folds with mul- 
tiple connected Z-plasties. Makeup is applied 





Fig. 1 (Bartley and Gibson). A 4-year-old girl at 
initial examination with periorbital edema, a helio- 
trope facial rash, dermatomyositis, and acute lym- 
phocytic leukemia. 
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Fig. 2 (Bartley and Gibson). The child at age 6 
years. The bronze discoloration of the skin at the 
lateral canthi and the pseudoepicanthal folds second- 
ary to atrophy of the nasal fat pads are characteristic 
of the blepharochalasis syndrome. 


to camouflage the discolored skin when de- 
sired. 

Our patient’s history had two distinguishing 
features. First, in contrast to previously de- 
scribed patients in whom “‘there is always a 
history of recurrent attacks of eyelid oedema,’” 
our patient had only a single, albeit severe, 
episode of eyelid inflammation. Second, the 
periorbital edema accompanied the efflores- 
cence of dermatomyositis and acute lympho- 
cytic leukemia. Although blepharochalasis may 
occur concomitantly with mucous membrane 
swelling of the lips and nontoxic goiter (As- 
cher’s triad)’ and has been described in one 
patient with unilateral renal agenesis, multiple 
vertebral anomalies, and congenital heart dis- 
ease with a left-to-right shunt,’ the association 
in our patient with pediatric malignancy may 
be unique. 
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Results and Complications in Treated 
Retinal Breaks 


EDITOR: 

We compared the article, “Results and com- 
plications in treated retinal breaks,” by W. E. 
Smiddy, H. W. Flynn, D. H. Nicholson, J. G. 
Clarkson, J. D. M. Gass, K. R. Olsen, and W. 
Feuer (Am. J. Ophthalmol. 112:623, December 
1991), to the results and complications of reti- 
nal detachments treated with pneumatic reti- 
nopexy from the Pneumatic Retinopexy Clini- 
cal Trial.’ The pretreatment groups were 
similar with respect to age, gender, and myo- 
pia, but the groups differed with regard to the 
phakic status of the eye. Two-year follow-up 
was similar. Smiddy and associates described 
the history of retinal breaks after treatment 
with laser or cryotherapy. The pneumatic trial! 
described the history of retinal breaks (associ- 
ated with retinal detachment) treated with la- 
ser or cryopexy, plus the injection of an intra- 
vitreal gas bubble. 

A major concern regarding pneumatic reti- 
nopexy has been the high incidence of new 
breaks and reoperations, which have been at- 
tributed to the injection of the intravitreal gas 
bubble. The article by Smiddy and associates 
suggests that the history of treated retinal 
breaks may be more ominous than previously 
recognized. They reported a 14% incidence of 


new break formation and a 78% single-opera- 
tion success rate for breaks (not associated 
with retinal detachment) treated with laser or 
cryotherapy. The Pneumatic Retinopexy Clini- 
cal Trial reported a 23% incidence of new 
break formation and a 73% single-operation 
success rate for retinal detachments treated 
with pneumatic retinopexy. Both studies noted 
that the incidence of new breaks was higher in 
aphakic/pseudophakic eyes with open cap- 
sules. It is important to note that 45% of the 
eyes in the Pneumatic Retinopexy Clinical Tri- 
al were aphakic/pseudophakic, whereas only 
15% of the eyes in the article of Smiddy and 
associates were aphakic/ pseudophakic. It is 
reasonable to assume that if their population 
encompassed a similar percentage of aphakic/ 
pseudophakic eyes, their incidence of new 
break formation and single-operation failures 
might be somewhat higher. Although we are 
aware of the many pitfalls when comparing 
independent studies, we believe the contribu- 
tion of Smiddy and associates indirectly pro- 
vides strong evidence that injection of an in- 
travitreal gas bubble may not significantly alter 
the course in an eye with retinal breaks. 
PAUL E. TORNAMBE, M.D. 
San Diego, California 
GEORGE F. HILTON, M.D. 
San Francisco, California 
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Color Atlas of Ophthalmic Surgery. Glaucoma. 
By Don S. Minckler and E. Michael Van Buskirk. 
Philadelphia, J. B. Lippincott Company, 1992. 
303 pages, index, illustrated. $150 


Reviewed by Marc LIEBERMAN 
San Francisco, California 

This comprehensive and ambitious textbook 
is designed as a guide to selected glaucoma 
surgical procedures with emphasis on applied 
skills. The format uses minimal text and is 
restricted to the essential references. For the 
novice glaucoma surgeon, this is a good refer- 
ence volume. 

The text is distinguished from a large number 
of excellent glaucoma atlases published in the 
last several years by its use of color photogra- 
phy. Unfortunately, execution of the photo- 
graphic layout is flawed, including multiple 
examples of confused orientation, inadequate 
photographic resolution of surgical detail, pho- 
tographs that are too small, and misplaced 
captions. The well-documented chapter on full- 
thickness filtration procedures is a good exam- 
ple of the valuable use of documentary photog- 
raphy. The black and white illustrations by 
Timothy C. Hengst are of uniformly high quali- 
ty. The clarity of these drawings is so compel- 
ling that the reader wonders how the surgical 
photographs can better augment the illustra- 
tions. 

The surgical approaches in the atlas reflect 
individual viewpoints, and yet little attention is 
given to alternatives or variations in technique. 
For example, there is no mention of the use of 
viscoelastics for goniotomy, or the availability 
of a fiberoptic probe technique for transscleral 
cyclophotocoagulation. Likewise, alternatives 
to methods of 5-fluorouracil injection are not 
described, and anterior chamber intraocular 
lenses are dogmatically excluded from glauco- 
matous eyes. 

There is mixed emphasis among the chapters, 
some of which are maximally graphic, and 
others that are primarily verbally descriptive. 
The primary oversight in the execution of the 
text appears to be the bibliography, which is 
inconsistent; many chapters have no references 
cited. 

There are several admirable features of the 
book, including sections in some chapters with 
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useful technical hints. The two chapters on the 
anterior chamber tube shunt to an encircling 
band and the long Krupin-Denver glaucoma 
valve implant are the most complete and best- 
illustrated explanations of these techniques 
currently available in the literature. 

Overall, this atlas is useful because it is inclu- 
sive of a broad spectrum of contemporary tech- 
niques used in glaucoma surgical management. 
The major demerit is the imperfect placement 
and captioning of the color photographs, which 
should be corrected in a future edition. 


Ophthalmology Clinics of North America, vol. 4. 
Guest editor, Joseph Caprioli. Philadelphia, W. 
B. Saunders Company, 1991. 916 pages, index, 
illustrated. Subscription price, $81/yr. 


Reviewed by IVAN GOLDBERG 
Sydney, Australia 

“Recorded in these pages are insights into 
important contemporary aspects of glaucoma 
diagnosis and treatment as told by experts on 
the cutting edges of their fields.” So states the 
guest editor of this volume of the Ophthalmolo- 
gy Clinics of North America. His claim is well 
substantiated by the 18 articles that follow. 

The reader is guest of an international panel 
of authors who discuss the epidemiology of 
primary open-angle glaucoma, visual field and 
psychophysical testing, optic disk evaluation, 
home tonometry, new topical treatments, the 
evolving role of argon laser trabeculoplasty, 
and various descriptions of surgery and con- 
temporary treatment of normal-tension glauco- 
ma. Particularly welcome in the anthology are 
the sections on physiology and pharmacology 
of aqueous production and drainage, random- 
ized clinical trials in glaucoma, and the effects 
of glaucoma therapy on quality of life. 

Several of the papers are short and focused 
on a specific topic. Others cover broader aspects 
of each topic, and contain mixtures of the au- 
thors’ personal approaches as well as current 
research data, and reviews of current literature. 
By including personal communications, these 
reviews are made more lively and interesting. 
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As with all multiple-author publications, 
they vary in style and emphasis. Dr. Caprioli’s 
editing has nonetheless achieved an enviably 
high standard throughout. Of special note is 
the beautiful language of “New topical treat- 
ments,” by Sherwood; the seductive enthusi- 
asm of Kaufman’s “Aqueous outflow physiolo- 
gy and pharmacology’; and the excellence of 
both discussion and review in Miller and Cap- 
rioli’s “Basis of surgical treatment” and in 
Rader and Parrish’s “Adjunctive antimetabo- 
lites.” 

A brief abstract follows each title in the 
Contents. A summary or conclusion section is 
at the end of each paper, and the cumulative 
index is adequate. There is a generous array of 
figures, tables, and illustrations in both black 
and white and color. The few errors do not 
detract from the book’s value or the reader's 
enjoyment. 

This collection is not a textbook on glaucoma, 
and does not claim to be all-embracing. The 
choice of topics reflects the guest editor’s per- 
sonal fascinations. By addressing these aspects 
of current advances in glaucoma research, diag- 
nosis, and therapy, the reader is offered insight 
into the directions in which management strat- 
egies are moving. Since the emphasis is practi- 
cal as well as theoretical, this book is recom- 
mended to all ophthalmologists and ophthal- 
mology residents who treat glaucoma patients. 

Dr. Caprioli’s Preface concludes: “Each of 
the contributions to this issue stands quite well 
alone, but together they cover a remarkable 
expanse of a new and changing landscape. 
Those who read it, I think, will be rewarded 
with the sharpened awareness of the important 
contemporary challenges that all physicians 
who care for glaucoma patients must meet.” I 
agree. 


Corneal Astigmatism. Etiology, Prevention, and 
Management. By Richard C. Troutman and Kurt 
A. Buzard. St. Louis, Mosby Year Book, 1992. 
506 pages, index, illustrated. $110 


Reviewed by MARK J. MANNIS 
Sacramento, California 

This latest addition to the series authored by 
Richard Troutman follows in a tradition set by 
his two previous volumes on microsurgery of 
the anterior segment. The format is unmistaka- 


bly similar: a modest amount of text set in a 
generous page layout with numerous lucid il- 
lustrations, most of which depict the view of 
the surgeon through the operating microscope. 
The co-authors of this text are clearly surgically 
oriented. Nonetheless, they approach the sub- 
ject of astigmatism by intention in a more 
global fashion, beginning with chapters on the 
terminology and definitions of astigmatism, 
anatomy and physiology, optical considera- 
tions, wound healing, detection and measure- 
ment of astigmatism, and refraction tech- 
niques. The remaining nine chapters deal with 
the microsurgical aspects of astigmatism cor- 
rection in almost every conceivable surgical 
setting. Beginning with considerations relative 
to the microscope and preparation of the pa- 
tient for refractive surgery, the authors devote 
chapters to incisional techniques for corneal 
surgery, suturing techniques, prevention of 
astigmatism secondary to trauma, management 
of astigmatism in lamellar keratoplasty, pre- 
vention of astigmatism after cataract surgery, 
surgical management of congenital and post- 
cataract astigmatism, prevention and manage- 
ment of astigmatism after keratoplasty, and the 
management of astigmatism after radial kera- 
totomy. 

The single greatest asset of this book is the 
series of simple and meticulous black-and- 
white half-tone illustrations by Virginia Canta- 
rella. They depict the ideas and techniques 
conveyed in the text so beautifully that the 
book seems almost more of an atlas to which 
the text is an accompaniment. Text and illustra- 
tions complement each other admirably. Since 
the book is clearly directed to the clinician, 
most of the illustrations depict surgical maneu- 
vers as they would be viewed through the 
operating microscope. The intent of each draw- 
ing is so clear that legends are almost superflu- 
ous. 

The introductory chapters on astigmatism are 
another fine contribution of this text. Without 
becoming mired in the complexities of astig- 
matic optics, the authors accurately provide 
definitions of clinical variants as well as clear 
explanations of the physical principles on 
which corneal astigmatism is based. The surgi- 
cally oriented chapters are drawn from the 
principles elaborated on over the years by Dr. 
Troutman, certainly one of the luminaries of 
modern refractive surgery. 

This book is written with a definite view- 
point, and as such, suffers as a scholarly trea- 
tise. Perhaps the single significant drawback is 
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the notable omission of any attempt at compre- 
hensive annotation of the literature of astigma- 
tism. The authors provide a 3'2-page selected 
bibliography at the end of the book. However, 
the reader with any interest in finding a com- 
prehensive list of citations must look else- 
where. This is an unfortunate drawback. Al- 
though the authors no doubt intended the book 
to be a practical guide for the anterior segment 
surgeon, recognition of the contributions of 
others to the field of astigmatic refractive sur- 
gery would give this otherwise excellent vol- 
ume more scholarly authority and would add to 
its usefulness as a reference. 

Troutman and Buzard have taken care to deal 
with almost every aspect of refractive surgery 
for astigmatism. Extending even into the large- 
ly uncharted seas of photorefractive keratoplas- 
ty, this book is current and will remain, as have 
its companion volumes, a fine text for the ante- 
rior segment and refractive surgeon. 


Anesthesia for Ophthalmic and Otolaryngologic 
Surgery. By Kathryn McGoldrick. Philadelphia, 
W. B. Saunders, 1992. 318 pages, index, illus- 
trated. $50 


Reviewed by ROBERT G. LOEB 
Sacramento, California 

Anesthesiologists and surgeons sometimes 
seem unaware of the problems and concerns of 
one another. This situation is particularly pro- 
nounced between anesthesiologists and oph- 
thalmologists, where specialists concentrate in- 
tently on their own domain. Ophthalmologists 
concentrate on surgery performed in a hidden 
world beneath the microscope, whereas anes- 
thesiologists quietly administer a plethora of 
potions on the other side of the drapes. 

This reference text is intended primarily for 
anesthesiologists and anesthetists. It is novel in 
that it contains information about ophthalmic 
procedures and ocular disease as significant 
anesthetic considerations for surgery on the 
eye. This is important, since a surprising num- 
ber of anesthesiologists do not know the differ- 
ence between an intracapsular and extracapsu- 
lar cataract extraction, for example. Conversely, 
how many ophthalmologists know the effect of 
succinylcholine on intraocular pressure or the 
anesthetic implications of diabetes mellitus? To 
some extent, this text provides a bridge be- 
tween the two specialties. 


Thirteen chapters are devoted to anesthesia 
considerations in ophthalmic surgery. Each 
chapter is concise and can be read in less than 
an hour. Because each chapter is a self-contain- 
ed discussion, certain topics, such as “‘open 
eye-full stomach” situations and oculocardiac 
reflex, are presented more than once. Certain 
important concepts such as the influence of 
anesthetics on intraocular pressure and the an- 
esthetic ramifications of ophthalmic drugs are 
given their own chapters. Other chapters are 
broader in scope and cover particular clinical 
situations, such as pediatric ophthalmic sur- 
gery, outpatient ophthalmic surgery, and the 
problems that may arise in the recovery room. 
Additionally, a few chapters contain informa- 
tion that is somewhat unusual in an anesthesia 
text. These include discussions of the anatomy 
and physiology of the eye, ocular and systemic 
disease, new ophthalmic procedures, and tech- 
niques for regional blockade of the eye. Al- 
though regional anesthesia of the eye and ad- 
nexa has traditionally been the domain of 
ophthalmologists, it is increasingly being per- 
formed by anesthesiologists. The chapter on 
regional anesthesia techniques is, therefore, 
important. 

Overall, the text is well organized and easy to 
read. The short chapters facilitate review of key 
concepts. Although it is intended as a reference 
book rather than a primer, a resident could 
readily read it entirely during a month-long 
rotation on the ophthalmology service. Al- 
though the book is not primarily intended for 
ophthalmologists, they will benefit from read- 
ing it as well. Appreciation of the anesthesiolo- 
gist’s concerns and capabilities during surgery 
on the eye might improve the patient’s out- 
come, but it would certainly improve the pro- 
fessional relationship between the specialties. 


The History of the American Board of Ophthal- 
mology, 1916-1992. By Robert N. Shaffer. Bala 
Cynwyd, Pennsylvania, The American Board of 
Ophthalmology. 175 pages, illustrated. $25 


Reviewed by FRANK W. NEWELL 
Chicago, Illinois 

The first American Board examination was 
held Dec. 13 and 14, 1916, in Memphis, Tennes- 
see; ten candidates were examined, seven of 
whom passed. At the end of 1990, 16,273 
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American Board certificates had been issued in 
ophthalmology. 

Everyone who has taken the Board examina- 
tion recalls aspects of the testing. There is 
hardly a certified ophthalmologist who has not 
gulped when queried about some specific as- 
pect of a topic. 

Dr. Shaffer is intimately familiar with the 
history of the Board. He served first as an 
associate examiner, subsequently as a member 
of the Board, as assistant secretary-treasurer, 
and then as secretary-treasurer. The post is now 
occupied by William H. Spencer of San Francis- 
co, as executive director. 

Dr. Shaffer brings the many threads of history 
together, beginning in 1765 with the founding 
of the medical school in Philadelphia that be- 
came the University of Pennsylvania. Derrick 
Vail, Sr., in 1908 as president of the American 
Academy, introduced the need for qualifica- 
tions of individuals practicing ophthalmology. 
Miles Standish, president of the American 
Ophthalmological Society in 1913, urged the 
formation of a doctorate program in ophthal- 
mology, and at the Academy meeting that year, 
George E. de Schweinitz urged the formation of 
a committee to consider matters pertaining to 
the standards that should be required for sucha 
degree. In the same year, Edward Jackson 
chaired the American Medical Association sec- 
tion on ophthalmology and directed the thrust 
away from university degree programs and to- 
ward the formation of a certifying board. The 
Board was formed under the auspices of the 
three major societies in 1915 with its first exam- 
ination in 1916. It was incorporated in 1917. 

Dr. Shaffer tells of the various policy deci- 
sions, a development of the written examina- 
tion, and the administration of the Board. He 
provides biographies of the various secretary- 
treasurers as well as Lea Steltzer, registrar from 
1924 to 1967; Emily Ann McDonald Adler, 
Lea’s successor; and Mary Regina Ladden and 
Rita B. Ladden, the current administrators. He 
tells of the various committees of the Board and 
the development of the written qualifying ex- 
amination. He concludes with a look at the 
future with a consideration of recertification 
and recredentialing, subspecialization, and 
other questions that the Board is currently ad- 
dressing. A series of appendices tell of member- 
ships of the Board, its constitution, and various 
examinations and the number who took them. 
Whereas only ten took the examination in 1916 
and 27 in 1917, in 1990, 789 took the Board, of 
whom 333 passed. 


All those interested in examinations from 
either side of the examining table will find 
much of interest in this brief history. 
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Drug Information for the Health Care Profes- 
sional, ed. 12, vol. IA, IB; vol. Il. By U.S. 
Pharmacopeial Convention, Inc. Rockville, 
Maryland, U.S. Pharmacopeial Convention, 
Inc., 1992. 1,551 pages, index, illustrated. $115 
(complete set, three volumes, $200) 


This set of volumes (USP DI) is a comprehen- 
sive collection of clinically relevant established 
information about drugs available in the United 
States. The USP DI has three distinct sections. 
The first two volumes (Parts IA and IB) include 
alphabetically arranged monographs for use by 
the health-care professional. The third volume 
includes lay language versions of drug informa- 
tion intended to be used at the discretion of the 
health-care provider as an aid to patient consul- 
tation when written information would be of 
benefit. This enormous compendium of materi- 
al provides the complete resource for drug 
information and would be a valuable tool. 


Ophthalmic Terminology. Speller and Vocabu- 
lary Builder, ed. 3. By Harold A. Stein, Bernard 
J. Slatt, and Raymond M. Stein. St. Louis, 
Mosby Year Book, 1992. 378 pages, index, 
illustrated. $31.95 


The third edition of a useful desk reference 
not only provides a comprehensive ophthalmic 
spelling dictionary but also affords the reader 
an opportunity to understand vocabulary in the 
context of related terminology. Thus, the text 
may be used by an ophthalmic secretary as a 
simple spelling dictionary or as a mini-refer- 
ence book to explain the context and use of 
terminology within an area of ophthalmology. 
This book will be useful for secretary, science 
writer, and editor alike. 
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Physician’s Generix. The Official Drug Refer- 
ence of FDA Prescribing Information and 
Therapeutic Equivalents, 1992. New York, 
Data Pharmaceutica, Inc., 1992. 2,232 pages. 
$73 (shipping and handling included) 


This large compendium of drug information 
is designed to provide the user with easily 
accessed product information for 1,835 listed 
pharmaceuticals. A useful keyword index al- 
lows the reader to find a drug by its generic 
name, product name, or by looking up a disease 
state in which it might be used. The product 
information section is organized alphabetically 
by generic name and is designed to provide 
complete information for pharmaceutical deci- 
sions including drug description, clinical phar- 
macology, indications and use, contraindica- 
tions, warnings, drug interactions, adverse 
reactions, and dosage information. A profile 
section on suppliers provides additional infor- 
mation on individual pharmaceutical suppliers. 
This is, indeed, an easy-to-use and handy desk 
reference. 


Recent Advances in Ophthalmology, vol. 8. Edit- 
ed by S. |. Davidson and B. Jay. Naperville, 
Illinois, Churchill Livingstone, Inc., 1992. 214 
pages, index, illustrated. $62.95 


This volume is designed to review for the 
practicing ophthalmologist a selection of the 
advances in ophthalmic subspecialization over 
the past decade. Areas discussed in this multi- 
authored text include oculoplastic surgery, con- 
tact lens practice, corneal graft failure, compli- 
cations of intraocular lenses, treatment of 
primary open-angle glaucoma, automated pe- 
rimetry, uveitis, retinopathy of prematurity, 
pneumatic retinopexy, charged-particle irradi- 
ation of choroidal melanoma, and molecular 
genetics in clinical ophthalmology. 


Transdifferentiation. Flexibility in Cell Differen- 
tiation. By T. S. Okada. Cary, North Carolina, 
Oxford University Press, Inc., 1991. 238 pages, 
index, illustrated. $98 


The issue of whether cell differentiation is 
flexible and can be altered to express the phe- 
notype of another cell type is examined in this 
monograph. It has a catalogue of reliable exam- 
ples of transdifferentiation and includes factors 
influencing transdifferentiation, transdifferen- 
tiation in cell culture conditions, regeneration 
and transdifferentiation, the process of meta- 
plasia, and the occurrence of transdifferentia- 
tion in normal development. The book is an 
erudite discussion of this complex issue at the 
genetic and cellular level. 


Visual Allusions. Pictures of Perception. By 
Nicholas Wade. Hillsdale, New Jersey, Law- 
rence Erlbaum Associates, Inc., 1990. 288 
pages, index, illustrated. $59.95 


Not to be confused with visual illusions, this 
book is concerned with visual allusions. Like its 
counterpart, the literary allusion (a text with 
ambiguous or multiple meanings), a visual allu- 
sion consists of a pictorial example with multi- 
ple or ambiguous graphical displays. The book 
has a large number of illustrations and demon- 
strations of visual allusions as forms of art, 
ambiguous figures, hidden images, word/im- 
age patterns, and related pictorial material. The 
author has been creative in designing and illus- 
trating the graphical representations described 
in this book. Those with an interest in art and 
perception will find the examples in this book 
most interesting. 





ABSTRACT DEPARTMENT 


Edited by George B. Bartley, M.D. 


A randomized, controlled trial of corticoste- 
roids in the treatment of acute optic neuritis. 
Beck, R. W.*, Cleary, P. A., Anderson, M. M., 
Jr., Keltner, J. L., Shults, W. T., Kaufman, D. l., 
Buckley, E. G., Corbett, J. J., Kupersmith, M. 
J., Miller, N. R., Savino, P. J., Guy, J. R., Trobe, 
J. D., McCrary, J. A., Ill, Smith, C. H. 
Chrousos, G. A., Thompson, H. S., Katz, B. J., 
Brodsky, M. C., Goodwin, J. A., Atwell, C. W., 
and the Optic Neuritis Study Group: N. Engl. J. 
Med. 326:581, 1992. 


Four hundred fifty-seven patients with acute 
optic neuritis were randomly assigned to treat- 
ment with oral prednisone (1 mg/kg of body 
weight/day) for 14 days; intravenous methyl- 
prednisolone (1 g/day) for three days, followed 
by oral prednisone (1 mg/kg of body weight/ 
day) for 11 days; or oral placebo for 14 days. 
Visual function, particularly the reversal of 
visual field defects, recovered faster in the pa- 
tients who were treated with intravenous meth- 
ylprednisolone than in those who received a 
placebo. The differences between the treatment 
groups decreased with time, but at the end of 
the six-month follow-up period the patients 
who were treated with intravenous methyl- 
prednisolone had slightly better visual fields 
(P = .054), contrast sensitivity (P = .026), and 
color vision (P .033) than patients in the 
placebo group. There was no significant differ- 
ence in visual acuity. Visual outcome in pa- 
tients who were treated with oral prednisone 
did not differ from those who received a place- 
bo. The rate of new episodes of optic neuritis in 
either eye was significantly higher, however, in 
patients who were treated with oral prednisone 
than in patients in the placebo group (P = .02; 
relative risk, 1.79; 95% confidence interval, 
1.08 to 2.95). Patients treated with intravenous 
methylprednisolone were not at higher risk for 
new episodes of optic neuritis. The authors 
concluded that intravenous methylpredniso- 
lone hastens visual recovery from optic neuritis 
and that “there is no role for oral prednisone 
alone in the treatment of patients with initial 
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episodes of optic neuritis of presumed demy- 
elinative origin.’’—George B. Bartley 


“Department of Ophthalmology, University of South 
Florida College of Medicine, 12901 N. Bruce B. 
Downs Blvd., Tampa, FL 33612. 


Risk of cancer in patients with dermatomyo- 
sitis or polymyositis. A population-based 
study. Sigurgeirsson, B.*, Lindelof, B., Edhag, 
O., and Allander, E.: N. Engl. J. Med. 326:363, 
1992. 


To determine the risk of cancer in patients 
with polymyositis or dermatomyositis, the inci- 
dence of cancer and the mortality from cancer 
in a population-based cohort of 788 Swedish 
patients were compared with the general popu- 
lation during the interval between 1963 and 
1983. Follow-up ranged from five to 25 years. 
Among 396 patients with polymyositis, 42 can- 
cers were diagnosed in 37 patients (9%). The 
relative risk of cancer was 1.8 in the male 
patients and 1.7 in the female patients. The 
mortality ratio among 24 patients who died 
from cancer (the mortality from cancer in these 
patients compared with that in the general 
population) was 0.90 (95% confidence interval, 
0.6 to 1.4). Among the 392 patients with derma- 
tomyositis, 61 cancers were diagnosed in 59 
patients (15%). The relative risk of cancer was 
2.4 in the male patients and 3.4 in the female 
patients. The mortality ratio in the 67 patients 
who died from cancer was 3.8 (95% confidence 
interval, 2.9 to 4.8). The authors concluded that 
the risk of cancer is increased in patients with 
polymyositis or dermatomyositis and recom- 
mended that periodic examinations to detect 
cancer be conducted in patients with dermato- 
myositis because of the increased mortality.— 
George B. Bartley 


*Department of Dermatology, Karolinska Hospital, 
S-104 01 Stockholm, Sweden. 
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Refractive accommodative esotropia. A sur- 
gical problem? von Noorden, G. K.*, and 
Avilla, C. W.: Int. Ophthalmol. 16:45, 1992. 


Refractive accommodative esotropia is de- 
fined as “a manifest esodeviation caused by 
uncorrected hypermetropia that is fully neutra- 
lized at all fixation distances by optical correc- 
tion of the refractive error.” Published reports 
have advocated surgical correction of the disor- 
der, on the basis of the following two assump- 
tions: (1) frequent deterioration of binocular 
vision and (2) a high prevalence of cyclovertical 
strabismus and oblique muscle dysfunction. In 
a review of 30 patients with refractive accom- 
modative esotropia who were treated with 
glasses, stereopsis worsened in only one pa- 
tient during an average follow-up interval of 
seven years. Fifty-three patients were studied 
prospectively for A- and V-patterns and oblique 
muscle dysfunction. Pseudo-A- and V-patterns 
and clinically insignificant oblique muscle dys- 
functions were observed when the patients’ 
refractive errors were not corrected, but were 
absent when glasses were worn. The authors 
concluded that refractive accommodative eso- 
tropia is a benign condition that responds well 
to treatment with glasses or contact lenses and 
that the data supporting surgical intervention 
are unconvincing.—George B. Bartley 


*Texas Children’s Hospital, 6621 Fannin St., Mail 
Code 3-2700, Houston, TX 77030. 


Fusion and suppression. Development and 
loss. Pratt-Johnson, J. A.*: J. Pediatr. Oph- 
thalmol. Strabismus 29:4, 1992. 


Of 148 patients with congenital esotropia 
who underwent surgical procedures for strabis- 
mus before the age of 2 years, 118 retained 
postoperative alignment within 10 prism-diop- 
ters for at least one year. Final examinations of 
these 118 patients after a minimal follow-up 
interval of five years showed that no patient 
obtained central fusion. Fifty-three patients ob- 
tained peripheral fusion with at least 5 prism- 
diopters of fusional amplitude, and 28 of the 53 
patients had stereopsis of at least 3,000 seconds 
of arc. There was a statistically significant dif- 
ference in the preoperative incidence of nystag- 
mus between patients who obtained fusion and 
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those who did not; but there was no statistical 
difference in the angle of esotropia, cycloplegic 
refraction, astigmatism, anisometropia, pres- 
ence of amblyopia, dissociated vertical devia- 
tion, or inferior oblique overaction. Evidence 
that the motor area of fusion and fusional 
amplitude is in the midbrain was reviewed; a 
lesion in this area may account for instances of 
fusional loss in visual adults.—George B. 
Bartley 


“Department of Ophthalmology, Children’s Hospi- 
tal, 4480 Oak St., Vancouver, British Columbia V6H 
3V4, Canada. 


The use of conjunctival flaps in the treatment 
of herpes keratouveitis. Brown, D. D., 
McCulley, J. P.*, Bowman, R. W., and Halsted, 
M. A.: Cornea 11:44, 1992. 


A conjunctival flap may be useful in the 
treatment of selected patients with herpetic 
corneal stromal ulcerations, neuroparalytic 
keratitis, severe keratoconjunctivitis sicca, pe- 
ripheral marginal ulcers, fungal keratitis, or 
aphakic bullous keratopathy. The authors used 
the Gundersen flap technique to treat nine 
patients with keratouveitis and a persistent 
corneal epithelial defect resulting from infec- 
tion with either herpes simplex or herpes zos- 
ter. Preoperative characteristics of the patients 
included long duration of disease, the use of 
multiple ocular medications and bandage con- 
tact lenses, and the need for frequent office 
visits. All patients were free of ocular discom- 
fort within one week postoperatively and no 
patients had recurrent herpetic infection or 
severe uveitis during follow-up periods of one 
to six years. The authors believe that some 
patients who have undergone successful con- 
junctival flap placement may be candidates for 
subsequent penetrating keratoplasty.—George 
B. Bartley 


*Department of Ophthalmology, University of Texas 
Southwestern Medical Center, Dallas, TX 75235- 
9057. 


Health care workers infected with the human 
immunodeficiency virus. The next steps. Lo, 
B.*, and Steinbrook, R.: JAMA 267:1100, 1992. 
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Patient risk of contracting human immunode- 
ficiency virus (HIV) infection from a seroposi- 
tive surgeon intraoperatively is estimated to be 
between one in 42,000 and one in 420,000, 
which is comparable to the infection risk from a 
transfusion of one unit of screened blood (one 
in 60,000) and less than the risk of death from 
general anesthesia (one in 10,000). Public con- 
cern about nosocomial infection, however, is 
considerable. The Centers for Disease Control 
have abandoned a previous plan to list specific 
invasive procedures that HIV-infected health 
care workers should not perform and have re- 
cently proposed that expert review panels 
should decide on a case-by-case basis which 
procedures a seropositive individual may or 
may not perform. The authors reviewed the 
implications of the Centers for Disease Control 
recommendations, offered suggestions for re- 
sponding to public fears about HIV transmis- 
sion, urged adherence to infection-control pre- 
cautions, and encouraged respect for the 
privacy and livelihood of health care work- 
ers.—George B. Bartley 


*Room C 126, 521 Parnassus Ave., San Francisco, CA 
94143-0903. 


Chronic cutaneous lupus erythematosus pre- 
senting as periorbital edema and erythema. 
Cyran, S., Douglass, M. C.*, and Silverstein, 
J. L.: J. Am. Acad. Dermatol. 26:334, 1992. 


Chronic cutaneous lupus erythematosus is 
distinguished from discoid lupus erythemato- 
sus by the absence of skin atrophy, scarring, 
and follicular plugging, features that are associ- 
ated with discoid disease. Although chronic 
cutaneous lupus erythematosus commonly in- 
volves the face, isolated eyelid manifestations 
are uncommon. The authors treated two wom- 
en, aged 51 and 45 years, respectively, who had 
prominent eyelid edema and erythema as the 
initial clinical signs of the disorder. The eyelid 
inflammation involved both the upper and low- 
er eyelids and was unilateral in one patient and 
bilateral in the other patient. Neither patient 
had evidence of systemic lupus erythematosus 
or other notable cutaneous involvement, al- 
though one patient had concomitant autoim- 
mune thyroiditis. Both patients were treated 
with antimalarial drugs (quinacrine; hydroxy- 


chloroquine) with resolution of the eyelid ede- 
ma and erythema.—George B. Bartley 


*Department of Dermatology, 2799 W. Grand Blvd., 
Detroit, MI 48202. 


Schirmer testing for dry eyes in patients with 
rosacea. Gudmundsen, K. J., O’Donnell, B. F., 
and Powell, F. C.*: J. Am. Acad. Dermatol. 
26:211, 1992. 


Keratoconjunctivitis sicca has been associat- 
ed with ocular rosacea. To determine the preva- 
lence of dry eyes in patients with cutaneous 
rosacea (in whom the coexistence of ocular 
rosacea was not determined), the authors per- 
formed the Schirmer test without anesthesia on 
32 consecutive patients (16 men and 16 women) 
and compared the results with 32 age- and 
sex-matched patients with psoriasis who were 
control subjects. Less than 5 mm of wetting 
after five minutes was recorded in 13 of the 
patients with cutaneous rosacea (40.6%) and in 
six of the patients with psoriasis (18.75%). 
There was no difference in either group be- 
tween the men and women. The prevalence of 
tear deficiency was greater in both the patients 
with rosacea and patients with psoriasis than in 
previously described normal control patients. 
—George B. Bartley 


*Regional Centre of Dermatology, Mater Misericor- 
diae Hospital, Dublin 7, Ireland. 


Who needs a preoperative electrocardio- 
gram? Paraskos, J. A.*: Arch. Intern. Med. 
152:261, 1992. 


In this editorial, the author reviewed several 
studies of the effectiveness of routine preopera- 
tive electrocardiography as a screening test in 
patients on whom surgical procedures are to be 
performed and concluded that preoperative 
electrocardiograms should be obtained for men 
aged 40 to 45 years or older and women aged 55 
years or older; patients with a history of clini- 
cally important heart disease, including 
arrhythmias; patients with systemic diseases or 
other conditions that may be associated with 
unrecognized cardiac abnormalities (for exam- 
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ple, risk factors for coronary artery disease); 
patients using noncardiac medications that can 
cause potentially serious cardiac toxic effects or 
that may be associated with important electro- 
cardiographic alterations; and patients at risk 
for major electrolyte abnormalities. The neces- 
sity of a careful review of medical history 
and physical examination was emphasized.— 
George B. Bartley 


“Department of Medicine, University of Massachu- 
setts Medical Center, 55 Lake Ave. N., Worcester, MA 
01655. 


The arthritis of Christopher Columbus. 
Hoenig, L. J.*: Arch. Intern. Med. 152:274, 
1992. 


Christopher Columbus was affected by a pro- 
gressively debilitating arthritic disorder that 
was accompanied by intermittent fever and 
ocular symptoms. The first mention of his dis- 
ease was a journal entry from February 1493, 
when the Admiral was returning to Spain from 
his first voyage to the New World. During his 
second voyage, in 1494, Columbus reportedly 
developed a high fever, “lost his sight, memo- 
ry, and all his other senses,” and was ill for five 
months. In 1498, during his third voyage, Co- 
lumbus developed ocular symptoms approxi- 
mately six weeks after a flare-up of arthritis: 
“never were my eyes so much affected with 
bleeding or so painful as this period.” Al- 
though his ophthalmic problems improved, his 
arthritis worsened and by his fourth voyage 
(1502 to 1504) the Admiral was severely disa- 
bled. Columbus’s symptoms have been inter- 
preted as being consistent with Reiter’s syn- 
drome, gout, or rheumatoid arthritis.—George 
B. Bartley 


“Department of Medicine, University of Miami 
School of Medicine, P.O. Box 016960, R-103, Miami, 
FL 33101. 


Autosomal dominant congenital Horner’s 
syndrome in a Dutch family. Hageman, G.*, 
Ippel, P. F., and te Nijenhuis, F. C. A. M.: J. 
Neurol. Neurosurg. Psychiatry 55:28, 1992. 


In a Dutch family with autosomal dominant 
Horner’s syndrome that spanned five genera- 


tions, blepharoptosis and miosis were present, 
but iris heterochromia and anhidrosis were ab- 
sent. Inverse blepharoptosis of the lower eyelid 
was apparent in the index patient. The authors 
postulated that the site of the lesion was in the 
region between the trigeminal ganglion and the 
short vertical segment of the internal carotid 
artery near its siphon, and that only a portion 
of the sympathetic fibers was disrupted.— 
George B. Bartley 


*Department of Neurology, Medical Spectrum Twen- 
te, Haaksbergerstraat 55, P.O. Box 50 000, 7513 K.A. 
Enschede, The Netherlands. 


Visual field defects in vascular lesions of the 
lateral geniculate body. Luco, C.*, Hoppe, A., 
Schweitzer, M., Vicuña, X., and Fantin, A.: J. 
Neurol. Neurosurg. Psychiatry 55:12, 1992. 


Compressive lesions in the region of the lat- 
eral geniculate body typically induce incongru- 
ous visual field defects, but vascular injuries to 
the structure may contradict the usual relation- 
ship between congruency and anteroposterior 
location in the visual pathway by causing con- 
gruous scotomas. The authors described five 
patients with ischemic lesions of the lateral 
geniculate body and correlated visual field de- 
fects with arterial supply. Two patients had 
wedge-shaped homonymous hemianopsias, 
two patients had congruent superior homony- 
mous quadrantic defects, and one patient had 
superior and inferior quadrantic scotomas with 
sparing of the area just above and below the 
horizontal meridian (a quadruple sector de- 
fect). The authors concluded that a wedge- 
shaped congruent homonymous hemianopsia 
suggests involvement of the lateral choroidal 
artery, which originates from the posterior ce- 
rebral artery. Conversely, a congruent superior 
homonymous quadrantic defect or a quadruple 
sectoranopsia implies involvement of the ante- 
rior choroidal artery, which branches from the 
internal carotid artery.—George B. Bartley 


*Department of Neurology, Universidad Católica de 
Chile, Marcoleta 387, Santiago, Chile. 


Peripheral sensory-motor polyneuropathy, 
pigmentary retinopathy, and fatal cardiomy- 
opathy in long-chain 3-hydroxy-acyl-CoA de- 
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hydrogenase deficiency. Bertini, E., Dionisi- 
Vici, C., Garavaglia, B., Burlina, A. B., 
Sabatelli, M., Rimoldi, M., Bartuli, A., Sabetta, 
G., and DiDonato, S.*: Eur. J. Pediatr. 151:121, 
1992. 


An 11-month-old girl presented acute epi- 
sodes of hypoglycaemia and hepatic encepha- 
lopathy reminiscent of Reye syndrome and 
3-hydroxydicarboxylic aciduria. The patient 
showed peculiar clinical manifestations of se- 
vere sensory-motor neuropathy, pigmentary 
retinopathy, and cardiomyopathy. She died of 
cardiac failure. Pathological studies of periph- 
eral nerve showed signs of axonal neuropa- 
thy and demyelination. Enzymatic studies in 
cultured fibroblasts showed a deficiency of 
mitochondrial long-chain 3-hydroxyacyl-CoA- 
dehydrogenase. Peripheral nerve involvement 
and retinal pigmentary degeneration have as 
yet not been described in patients with proven 
defects of mitochondrial B-oxidation.—Au- 
thors’ abstract 


“Division of Biochemistry and Genetics, Istituto Na- 
zionale Neurologico C. Besta, 11 via Celoria, I-20133 
Milano, Italy. 


Limited joint mobility in subjects with insulin 
dependent diabetes mellitus. Relationship 
with eye and kidney complications. Garg, 
S. K., Chase, H. P.*, Marshall, G., Jackson, 
W. E., Holmes, D., Hoops, S., and Harris, S.: 
Arch. Dis. Child. 67:96, 1992. 


The authors studied 357 patients who were at 
least 14 years old and who had had insulin- 
dependent diabetes mellitus for at least five 
years to evaluate the relationship between in- 
terphalangeal joint mobility and early diabetic 
nephropathy and retinopathy. Sixty-six pa- 
tients (19%) had stage 1 contractures (one in- 
terphalangeal joint involved in both hands) and 
26 patients (7%) had stage 2 limitation (two or 
more interphalangeal joints involved with or 
without one large joint involvement). When 
longitudinal HbA, concentrations were consid- 
ered in a logistic regression model, the only 
variable that was significantly associated with 
limited joint mobility was diabetic retinopathy. 
The authors suggested that parallel abnormal 
changes in the connective tissue of the skin and 


joint capsules and of the retinal vascular peri- 
cytes may explain the association.—George B. 
Bartley 


*Barbara Davis Center, Box B140, University of Colo- 
rado Health Sciences Center, 4200 E. 9th Ave., Den- 
ver, CO 80262. 


Eye injuries associated with anesthesia. A 
closed claims analysis. Gild, W. M.*, Posner, 
K. L., Caplan, R. A., and Cheney, F. W.: Anes- 
thesiology 76:204, 1992. 


Of 2,046 claims against anesthesiologists that 
were reviewed, 71 (3%) involved eye injuries. 
The payment frequency for eye injury claims 
was higher than that for non-eye injury claims 
(70% vs 56%), but the median cost of eye injury 
claims was less than that for other claims 
($24,000 vs $95,000). Two subsets of eye injury 
claims were identified. The first group com- 
prised corneal abrasions that occurred after 
general anesthesia. These cases had an inci- 
dence of permanent injury of 16% and a medi- 
an payment of $3,000. Claims reviewers were 
able to identify a mechanism of injury in only 
20% of cases. The second subset of eye injury, 
which resulted in 21 cases of blindness, was 
characterized by patient movement during oph- 
thalmic surgical procedures. Sixteen of the 
claims involved movement during general an- 
esthesia, whereas five cases involved monitored 
anesthesia care. The median payment for claims 
involving movement was ten times greater than 
for nonmovement claims ($90,000 vs $9,000). 
Anesthesiologist reviewers deemed the care 
rendered in the general anesthesia movement 
claims met appropriate standards in only 19% 
of cases. The authors recommended additional 
research to clarify the mechanisms of corneal 
abrasion and clinical strategies to ensure pa- 
tient immobility during ophthalmic surgical 
procedures.—George B. Bartley 


* Anesthesiology RN-10, University of Washington, 
Seattle, WA 98195. 


What market values are doing to medicine. 
Relman, A. S.*: Atlantic Monthly 269(3):99, 
1992. 


In this essay, the former editor-in-chief of 
The New England Journal of Medicine reviewed 
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the societal and legal factors that have cata- 
lyzed the transformation of some medical prac- 
titioners from fiduciaries who were committed 
to placing the best interests of their patients 
above their own economic interests to business- 
men who have subjugated professionalism to 
entrepreneurialism. The trend toward competi- 
tion and privatization in medicine has been 
encouraged by government “under the delu- 
sion that this is the way to limit expenditures.” 
Recent legislation, however, has indicated that 
“cost control is now the highest priority in 
public policy.’’ Because the evidence is doubt- 
ful that government is concerned about the loss 
of professional values in the health care system, 
the author argues that citizens and physicians 
must work for the restoration of the de facto 
contract that existed previously between socie- 
ty and the profession. Otherwise, medical care 
will become a commodity rather than a social 
good and “will have to be regulated like a 
public utility.” Dr. Relman believes that “a 
greater reliance on group practice and more 
emphasis on medical insurance that prepays 
providers at a fixed annual rate offer the best 
chance of solving the economic problems of 
health care, because these arrangements put 
physicians in the most favorable position to act 
as prudent advocates for their patients, rather 
than as entrepreneurial vendors of services.’’— 
George B. Bartley 


“Brigham and Women’s Hospital, Department of 
Medicine, 75 Francis St., Boston, MA 02115. 


Schnyder’s dystrophy of the cornea. A 
Swede-Finn connection. Weiss, J. S.*: Cornea 
11:93, 1992. 


Schnyder’s crystalline dystrophy is an auto- 
somal dominant disorder in which cholesterol 
or lipid accumulates in the corneal stroma. Of 
173 living members from four families in cen- 
tral Massachusetts with the disease, 60 mem- 
bers were examined and Schnyder’s dystrophy 
was diagnosed in 18 patients. Affected individ- 
uals younger than 23 years had bilateral, cen- 
tral, disciform opacification, whereas older 
patients additionally had prominent arcus 
lipoides. Diffuse stromal haze was present in all 
affected patients by the age of 40 years; the 
entire stromal thickness was involved in most 
patients. Crystalline cholesterol deposition was 


evident in only 50% of patients. Although sev- 
eral patients had hypercholesterolemia, only 
one patient had genu valgum (knock-knee), a 
previously described associated abnormality. 
The patients from Massachusetts were not 
aware of consanguinity, but the author traced 
the ancestries of all four families to a localized 
area of coastal Finland. Examinations by the 
author of patients in Finland disclosed signs of 
Schnyder’s dystrophy, suggesting a possible 
genealogic origin for the disorder.—George B. 
Bartley 


“Division of Ophthalmology, Department of Sur- 
gery, Room S7-834, University of Massachusetts 
Medical Center, 55 Lake Ave. N., Worcester, MA 
01655. 


Corneal complications after cataract surgery 
in patients with rheumatoid arthritis. Jones, 
R. R., and Maguire, L. J.*: Cornea 11:148, 
1992. 


Patients with rheumatoid arthritis have been 
reported to be at increased risk after cataract 
extraction to develop superficial punctate kera- 
topathy, noninfectious corneal infiltrates, pe- 
ripheral furrow ulcerations with or without 
necrotizing scleritis, or corneal ulceration. To 
determine the incidence of these potential com- 
plications, the authors studied 70 patients with 
rheumatoid arthritis who underwent a total of 
86 cataract extractions between 1973 and 1988. 
Fifteen of the patients (21%) had keratocon- 
junctivitis sicca, a previously identified risk 
factor for postoperative surface complications. 
Best-corrected postoperative visual acuity was 
20/30 or better in 70 of 86 eyes (81%). No 
corneal complications developed in the 55 pa- 
tients without keratoconjunctivitis sicca during 
the eight-week postoperative period. Three pa- 
tients with keratoconjunctivitis sicca devel- 
oped diffuse superficial punctate keratopathy or 
filamentary keratitis; in two patients the corne- 
as were clear by eight weeks postoperatively. 
Neither furrow ulceration nor scleritis was ob- 
served in any patient. The authors concluded 
that patients with rheumatoid arthritis and no 
evidence of keratoconjunctivitis sicca are at low 
risk for serious corneal complications after cat- 
aract extraction (95% confidence interval, 0% 
to 6.6%).—George B. Bartley 


“Department of Ophthalmology, Mayo Clinic, Roch- 
ester, MN 55905. 
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Progressive vision loss. A rare manifestation 
of familial cavernous angiomas. Malik, S., 
Cohen, B. H.*, Robinson, J., Fried, A., and Sila, 
C. A.: Arch. Neurol. 49:170, 1992. 


Cavernous angiomas have been estimated to 
constitute 1% of intracranial vascular lesions 
and 15% of cerebral vascular malformations. 
Although the hamartomas frequently develop 
within the orbit, loss in visual acuity caused by 
optic nerve or chiasmal involvement is uncom- 
mon. The authors studied four generations of a 
family in which the proband had amblyopia 
and strabismus from a suprasellar cavernous 
angioma that compressed the optic chiasm and 
left optic nerve. Vision did not improve after 
subtotal excision. The vascular lesions are read- 
ily identified with magnetic resonance imaging, 
may be multiple in the brain or viscera, have an 
autosomal dominant pattern of inheritance 
with variable penetrance, and require no treat- 
ment if the patient is asymptomatic.—George 
B. Bartley 


*Department of Neurology, Cleveland Clinic Foun- 
dation, 9500 Euclid Ave., Cleveland, OH 44195. 


Mucoceles of ethmoid and sphenoid sinus 
with visual disturbance. Moriyama, H.*, 
Hesaka, H., Tachibana, T., and Honda, Y.: 
Arch. Otolarynol. Head Neck Surg. 118:142, 
1992. 


From 1980 through 1989, the authors treated 
25 patients who had loss in visual acuity, head- 
ache, ophthalmoplegia, diplopia, or exophthal- 
mos from mucoceles of the ethmoid or sphe- 
noid sinuses. The mucoceles in 20 patients 
developed after an operation for sinusitis, 
whereas in five patients the mucoceles devel- 
oped primarily. Postoperative mucoceles were 
diagnosed on average 23.9 years after the initial 
procedure. The number of patients who had 
gradual loss in visual acuity (which was attrib- 
uted to chronic compression of the optic nerve 
by the mucocele) was approximately equal to 
the number of patients who had a sudden 
decrease in visual acuity (which was attributed 
to the spread of infection or inflammation to the 
optic nerve). Recovery of visual acuity after 


mucocele drainage was poor in patients with 
severe degrees of preoperative loss in visual 
acuity, a history of rapid loss of visual acuity, or 
delay between diagnosis and treatment. The 
authors advocated early intranasal endoscopic 
decompression of mucoceles that cause oph- 
thalmic morbidity.—George B. Bartley 


*Department of Otorhinolaryngology, The Jikei Uni- 
versity School of Medicine, 3-25-8 Nishi-shinbashi, 
Minatoku, Tokyo 105, Japan. 


The validity of self-reported and surrogate- 
reported cataract and age-related macular 
degeneration in the Beaver Dam Eye Study. 
Linton, K. L. P., Klein, B. E. K., and Klein, R.*: 
Am. J. Epidemiol. 134:1438, 1991. 


The validity of reported ocular disease was 
investigated in a population-based epidemio- 
logic study of persons aged 43-86 years resid- 
ing in Beaver Dam, Wisconsin. In a telephone 
survey conducted from September 1987 
through May 1988, histories of cataract and 
age-related macular degeneration were ob- 
tained from the subject for 2,155 cases and from 
a surrogate for 1,433 cases. Within 2 years, 
these persons underwent a complete ocular 
examination. At that time, an “in-person” self- 
reported history of eye disease was obtained 
and disease presence was determined based on 
ocular photographs. The reporting methods, 
telephone versus in-person and surrogate ver- 
sus subject, were compared and the validity of 
each assessed. Reporting methods were in 
agreement in better than 90% of all cases. 
Reporting of cataract showed a sensitivity of 
20.4 for surrogate by telephone, 30.2 for self- 
report by telephone, and 37.8 for self-report at 
the examination. Sensitivity of reported age- 
related macular degeneration was poorer, with 
the highest rate of 17.9 for the “in-person” 
self-report. Specificity was better than 90.0 for 
all reporting methods for both cataract and 
age-related macular degeneration. These data 
suggest that estimates of prevalence of ocular 
disease should not be based solely on reported 
histories, and that clinical determinations are 
necessary.—Authors’ abstract 


*Department of Ophthalmology, Clinical Sciences 
Center, 600 Highland Ave., Madison, WI 53792. 
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Hepatitis B virus. A comprehensive strategy 
for eliminating transmission in the United 
States through universal childhood vaccina- 
tion. Recommendations of the Immunization 
Practices Advisory Committee (ACIP)*. 
M.M.W.R. 40:1, 1991. 


Despite the availability of hepatitis B vaccina- 
tions for individuals with identified risk fac- 
tors, an estimated 1 million to 1.25 million 
persons in the United States are infected with 
the virus and 200,000 to 300,000 new cases are 
thought to develop annually. Chronically in- 
fected individuals are potentially infectious to 
others and are at increased risk to develop 
chronic liver disease, which causes 4,000 to 
5,000 deaths each year, and primary hepatocel- 
lular carcinoma. This document outlines the 
rationale for the Immunization Practices Advis- 
ory Committee’s recommendation to include 
hepatitis B vaccine as part of the routine vacci- 
nation schedules for infants.—George B. 
Bartley 


*Massachusetts Medical Society, C.S.P.O. Box 9120, 
Waltham, MA 02254-9120. 


Magic bullets. Clark, S. J.*: Am. J. Med. 92:85, 
1992. 


The author postulated that physicians’ and 
patients’ hopeful expectation of continual sci- 


entific breakthroughs is a foundational element 
of Western medicine. The roots of the break- 
through phenomenon probably originated in 
World War II with the news of decisive, dramat- 
ic, armored military advances. Additionally, 
the war years produced the following two major 
achievements that subsequently transformed 
society's perception of science and medicine: 
the atomic bomb and penicillin. The mushroom 
cloud became the icon of a secret power con- 
trolled by the new royalty, scientists. In con- 
trast, because ‘‘infection is the unspoken arche- 
type of disease,” penicillin, with its ability to 
cure, was symbolically antithetical to the po- 
tential destruction of atomic weapons and as- 
sumed a magical or miraculous aura. The pre- 
dominant diseases of today (hypertension, 
atherosclerosis, cancer, diabetes, Alzheimer’s 
disease, and the acquired immunodeficiency 
syndrome) unfortunately are not likely to be 
cured by single elegant solutions. The author 
encouraged a realistic balance between offering 
hope to patients when appropriate, while not 
exaggerating the finite powers of contemporary 
or future treatments.—George B. Bartley 


“The University of Alabama at Birmingham, Division 
of Infectious Disease, 229 Tinsley Harrison Tower, 
Birmingham, AL 35294. 
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Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 1'2-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Eye Research Institute: International 
Conference on the Lacrimal Gland, Tear 
Film and Dry Eye Syndromes—Basic 
Science and Clinical Relevance 


The Eye Research Institute will sponsor the 
International Conference on the Lacrimal 
Gland, Tear Film and Dry Eye Syndromes— 
Basic Science and Clinical Relevance Nov. 14- 
17, 1992, at the Southampton Princess Resort in 
Bermuda. For additional information, write 
David A. Sullivan, M.D., Immunology Unit, Eye 
Research Institute, 20 Staniford St., Boston, MA 
02114; telephone (617) 742-3140. 


Gimbel Eye Foundation: Ninth Annual 
Canadian Rockies Symposium on Cataract 
and Refractive Surgery 


The Gimbel Eye Foundation will hold its 
Ninth Annual Canadian Rockies Symposium 
on Cataract and Refractive Surgery June 28- 
July 2, 1992, in Banff, Alberta, Canada. For 
further information, write Georgina Godrey, 
Gimbel Eye Foundation, 4935 40th Ave. N.W., 
Calgary, Alberta, Canada T3A 2N1; telephone 
(403) 286-6969 ext. 133; fax (403) 286-2943. 


Hôpital Sainte-Justine: 17th Annual 
Pediatric Ophthalmology Day 


The Hôpital Sainte-Justine will hold its 17th 
Annual Pediatric Ophthalmology Day Oct. 16, 
1992, in Montreal, Quebec, Canada. For more 
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information, write Jean Milot, M.D., Depart- 
ment of Ophthalmology, Hôpital Sainte- 
Justine, 3175, chemin Céte-Sainte-Catherine, 
Montreal, Quebec, Canada H3T 1C5; telephone 
(514) 345-4714; fax (514) 345-4805. 


Porter Memorial Hospital: First Annual 
Rocky Mountain Glaucoma Symposium 


Porter Memorial Hospital will sponsor the 
First Annual Rocky Mountain Glaucoma Sym- 
posium Sept. 30-Oct. 3, 1992, in Aspen, Colo- 
rado. For more information, write Linda Wise, 
Rocky Mountain Glaucoma Symposium, c/o 
Centennial Conferences, 5353 Manhattan Cir- 
cle, Suite 103, Boulder, CO 80303; telephone 
(303) 499-2299; fax (303) 499-2599. 


Manhattan Eye, Ear and Throat Hospital: 
Pediatric Ophthalmology Update 


The Department of Ophthalmology at the 
Manhattan Eye, Ear and Throat Hospital will 
sponsor a Pediatric Ophthalmology Update 
Sept. 19, 1992, in New York City. For more 
information, write Kimberly Corbin, Manhat- 
tan Eye, Ear and Throat Hospital, 210 E. 64th 
St., New York, NY 10021; telephone (212) 605- 
3761; fax (212) 753-7699. 


Humana Hospital Audubon: Ninth Annual 
Diabetic Retinopathy Seminar 


The Humana Hospital Audubon will sponsor 
the Ninth Annual Diabetic Retinopathy Semi- 
nar Sept. 19, 1992, in Louisville, Kentucky. For 
further information, write Norman D. Radtke, 
M.D., 240 Audubon Medical Plaza, Louisville, 
KY 20417; telephone (502) 636-2823. 


Joint Commission on Allied Health 
Personnel in Ophthalmology: Six 
Commissioners Appointed 


The following six commissioners were ap- 
pointed to the Joint Commission on Allied 
Health Personnel in Ophthalmology: Craig W. 
Beattie of Vancouver, British Columbia, Cana- 
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da, representative of the Canadian Ophthalmo- 
logical Society; Monte A. Del Monte of Ann 
Arbor, Michigan, representative of the 
American Orthoptic Council; Barrett Katz 
of San Francisco, California, representative 
of the American Academy of Ophthalmology; 
Kenneth W. Wright of Los Angeles, California, 
representative of the American Orthoptic 
Council; Brian Younge of Rochester, Minnesota, 
representative of the American Ophthalmologi- 
cal Society; and Thomas D. France of Madison, 


Wisconsin, representative of American Oph- 
thalmological Society. 


Personal 


Matthew D. Davis 


The Executive Committee of the Macula Soci- 
ety awarded the Arnall Patz Medal for Excel- 
lence in Retinal Vascular Disease to Matthew D. 
Davis on Feb. 28, 1992, at the 15th Annual 
Scientific Meeting in Scottsdale, Arizona. 
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gy, Suite 1415, 435 N. Michigan Ave., Chicago, IL 
60611, within 48 hours of receipt. Failure to return 
the typescript promptly delays publication. 


Reprints. Reprints must be ordered promptly. A 
reprint order form is sent to the corresponding 
author four to six weeks before publication of the 
article. 


Letters 


Letters describe unusual clinical or pathologic 
findings, experimental results, and new instru- 
ments and techniques. Letter typescripts should 
be prepared in the same way as Original Articles. 
An original and two copies of the typescript and 
illustrations must be sent. The typescript must be 
no more than five pages in length (title page, two 
pages of text, reference page, and legend page). 
References must be limited to five. No more than 
two black-and-white illustrations, 3 inches wide 
(one column in width), may be used. Color illus- 
trations cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions for 
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publishers of The American Journal of Ophthalmology, for these products and services. 


> Diagnostic Instruments 


Stereo Optical Company 

3539 N. Kenton Ave. 

Chicago, IL 60641 

Tel: (800) 344-9500 (National) 
(312) 777-2869 (Illinois) 

Fax: (312) 777-4985 


Stereo Optical Company, Inc., manufacturer of the 
Copeland Optec 360 Streak Retinoscope, has intro- 
duced a new halogen retinoscope with circular polar- 
izing filter. The polarizer eliminates glare in all 
meridians, providing a clearer and more precise view 
of the reflex. This design is particularly beneficial for 
patients with keratoconus, cataracts, and corneal 
defects, and is available with any new halogen scope. 
The Copeland Optec 360 features solid construction 
and durability. 





Bio-Rad Ophthalmic Division 

1971 E. Fourth St. 

Suite 285 

Santa Ana, CA 92705 

Tel: (800) 628-5227 (National) 
(714) 547-0330 (California) 

Fax: (714) 547-1314 





Bio-Rad recently launched their model 750 Auto- 
mated Perimeter System. The system uses a unique 
rear-projection diffusion screen stimuli for silent full 
field testing. It is driven by IBM compatible Epson 
286 or 8086 computers and includes the latest soft- 
ware versions for patient-compare testing and relia- 
bility-fluctuation programs, as well as a video moni- 
tor option. The 750 Automated Perimeter comes 
complete with expanded patient archival capability, 
patient-compare programs, false-response monitor- 
ing, and unlimited custom tests accessible in a few 
simple key strokes. Also included with the 750 is a 
user-friendly comprehensive statistical package 
called Visistat which tracks mean sensitivity, mean 
defect, loss variance, fluctuation and defect scores 
over time. 


June, 1992 
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laser 


procedure. 


From Ocular Instruments, the 
Mainster Series of high resolution 
retinal laser lenses offer a dramatically 


clearer view for any retinal 
coagulation procedure, 





Standard: 90° Field of View BAS y : 
? ua rae OS 
EEES aO 


= 
` High Mag: 75° Field of Vie 


photo- 


First theres the NEW Mainster 
High Magnification Laser Lens, for _ branch retinal vein occlusion. tion-free laser beam transmission 


the greatest magnification 


distortion-free macular image in 


the detection of vascu- 
lar landmarks and 
retinal thickening. 
The Main- 
ster Standard Lens 


features high lateral and — 


axial magnification, 
making it ideal for the 
detection and treatmeat 
of macular edema in dia- 
betic retinopathy or 


and most As a tool for use in panretinal and a binocular image across the 
photocoagulation, the field of view. A wide range of slit 

Mainster Wide Field Lens . lamp magnification settings are 
provides virtual distor- possible with this lens. 
, The accuracy and clarity 
a - [T | afforded by the Ocular Instruments’ 

A | \7 | \-/ Ney | Mainster Series of high resolution 
laser lenses set high new standards 
for retinal photocoagulation pro- 
cedures in the ‘90's. 
To order or for additional 

information, contact: 
























Mainster 
Standard 
Mag...96x 


90° Field 





Wide Field 
Mag: 68X 


125° held 











Retinal Disorder/ Laser Procedure 


Choroidal neovascularization in 
Aging macular degeneration 
Presumed Ocular Histoplasmosis 
idiopathic Choroidal Neovascularization/ 

Focal Laser Therapy 








Clinically significantmacular edema in 
Diabetic Retinopathy, 

Branch Retinal Vein Occlusion/ 
Grid & Focal Laser Therapy 










Disc or retinal neovascularization in 
Proliferative Diabetic Retinopathy 


2255-116th Ave. N.E., Bellevue, Wa. 98004, USA 
(800) 888-6616 Fax (206 ) 462-6669 


irido-Corneal angle neovascularization in 
ischemic Central Retinal Vein Occlusion, 
Panretinal Photocoagulation 








Optimal (+ +), Useful (+), Not Useful (—) 


Mainster High Mag — Patent Pending, Mainster Wide Field — U.S. Patent #5,007,729 
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Polaroid Corporation 
575 Technology Square 
Cambridge, MA 02139 
Tel: (619) 577-2000 


The MP 4+, a multipiece copystand camera system 
for scientific and medical imaging applications, is 
available from Polaroid. The MP 4+ offers customer- 
requested features that improve operating efficiency 
and convenience. The camera system has an exten- 
sive selection of accessories and three new lighting 
options, enhancing its ability to function as an in- 
stant copystand for photomicrographic and photo- 
macrographic imaging, an off-stand studio, or a 35- 
mm copystand. The system was designed to help 
professionals create high-quality images for analysis, 
reports, permanent documentation, and publication, 
as well as presentations. 





The MP 4+ Standard system consists of a camera 
body; fixed column with an overall height of 46 
inches; standard 18 x 23-inch laminated baseboard; 
reflex viewer lens for easy focusing and eye-level 
viewing; contour hood; ground glass, shutter, and 
film holder. The MP 4+ XLR system shares the basic 
components of the Standard model, but features a 
rotating column with an overall height of 66 inches 
and 23 X 29-inch laminated baseboard. 


> Low Vision Aids 


Eschenbach Optik of America, Inc. 
904 Ethan Allen Hwy. 

Ridgefield, CT 06877 

Tel: (203) 438-7471 

Fax: (203) 431-4718 





A new magnifier from Eschenbach offers an ultra- 
modern and functional design that provides for a 
hand-held stand and pocket magnifier all in one. 
With a simple turn of the handle, this hand-held 
magnifier can be converted into a fixed-focus stand 
magnifier. When returned to its original position, the 
small hand-held magnifier fits easily into a pocket or 
a purse. Other important features include a magnifi- 
cation of x3.5 plus a lightweight aspheric lens with a 
diameter of 60 mm, which provides edge-to-edge, 
distortion-free magnification. 


> Publications 


Fashion Optical Displays 

P.O. Box 159 

Paradise, CA 95967 

Tel: (800) 824-4106 (Outside California) 
(800) 821-1535 (Inside California) 


A free, new booklet from Fashion Optical Displays 
entitled, “The Eight Most Asked Questions About 
Dispensing Eyewear,” provides answers to questions 
ophthalmologists frequently ask about dispensing. 
Eyewear dispensing is a logical and natural extension 
of ophthalmologists’ professional services and also 
makes practices more competitive. Fashion Optical 
Displays developed a booklet that answers questions 
practitioners ask concerning the profitability of dis- 
pensing, how much investment is needed to set up 
a dispensary, and factors to consider in making 
decisions about setting up a lease or a turnkey dis- 
pensary. 
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— ASICO’S 
PERFECT 
PARTNER 


Koch Phaco 
Manipulator/Splitter 


Douglas D. Koch, M.D. 
Houston, Texas 


The Koch Phaco Manipulator/Splitter has 

a curved shaft and thin, smooth spatula tip, 

measuring 0.8mm in width. This combination 

facilitates the key intraocular procedures required of 

a second instrument during phacoemulsification. 

Using this instrument, the surgeon can push, rotate, lift, 
dissect, and fracture nuclear and cortical material. It 
can also serve as a protective barrier between the 
phacoemulsification tip and the posterior capsule. 


Videotape available 


AS;CO 


Today's Precision... Tomorrow's Vision™ 





AMERICAN SURGICAL INSTRUMENTS CORPORATION 
806 Burr Oak Dr. + Westmont, IL 60559 e U.S.A. 
Phone: 708-986-8032 ¢ Fax: 708-986-0065 

Customer Service: 1-800-628-2879 


©1991, American Surgical Instruments Corporation 
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~ PHACO Surgery 


Diamond Knife exclusively for the Phaco Surgeon 


UNICAT Diamond Knife 
AE-8119 3.0mm AE-8120 3.2mm 


Benefits: One diamond knife for the scleral 
or limbal incision, corneoscleral shelf, entry 
into the anterior chamber, and the extension 
of the wound for implanting the IOL. Video- 
tape available. 


Nucleus Splitter 


AE-4270 Kraff Nucleus Splitter 


Benefits: The featured long handle enables 
for better surgeon control and comfort. The 
splitter has serrations on the outside for a 
firm grasp on the nucleus for efficient and 
effective fracture of the nucleus. Size of 
the splitter tip is 2mm in length and 1mm 
in height. 


Single-Use Cannulas for Phaco Surgcons* 


AS-7430/AS-7431 Simcoe Cortex Extractor 


23 gauge, ideal for removing / 
the cortex in 12 O'Clock 
position through the side port. 


AS-7627 Kellan Hydrodissection Cannula 


25 gauge, curved with Nic, s 
— | 
Boy ( 
ae Aa 


special blunt tip for 

effective hydrodissection. 

AS-7628 J-Shaped Nucleus Hydrodissector 

25 gauge, flattened tip for 

hydrodissection of the superior — a ae 
pole of the lens. 
AS-7629/AS-7626 Nucleus Hydrodissection 
Available in 25 and 27 gauge, 

angled for effective 
hydrodissection and smooth 
insertion under anterior capsule. nii % 


AS-7630/AS-7631 Kellan Hydrodelineation Cannula 


Available in 25 and 27 gauge 

with special bevel tip on the top of 
needle for effective 
hydrodelineation. 


*Call our Customer Service to receive your FREE sample for evaluation. 








AS;CO 


Today’s Precision .. . Tomorrow's Vision™ 


AMERICAN SURGICAL INSTRUMENTS CORPORATION 
806 Burr Oak Dr. e Westmont, IL 60559 ¢ U.S.A. 

Phone: 708-986-8032 ¢ Fax: 708-986-0065 

Customer Service: 1-800-628-2879 
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THE VITREORETINAL FRONTIER 
DALLAS, TEXAS 


DATE: 
NOVEMBER 6-7, 1992 


HOURS: 
FRIDAY, 7:30AM - 5:00PM 
SATURDAY: 7:30AM - 3:00PM 


LOCATION: 
THE ADOLPHUS HOTEL 


COURSE DIRECTORS: 
R. JOSEPH OLK, MD 
WILLIAM B. SNYDER, MD 


PRESENTED BY: 

Retina Consultants, Ltd., St. Louis, Missouri; 
Texas Retina Associates, Dallas, Texas; and 

St. Luke’s Hospital Institute for Health Education, 
St. Louis, Missouri. 


REGISTRATION FEE: 
$600.00 


This comprehensive course will present a state-of-the-specialty 
review of current management of vitreoretinal disease and devel- 
opments on the PORE with sc to eesearon new hei 
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AJO CLASSIFIED ADVERTISING 


INSTRUMENTS, PRACTICES, POSITIONS, 
MEETINGS, SERVICES, SUPPLIES . . . 
AJO CLASSIFIEDS GET RESULTS! 


RATES: Non-display advertisements—$30.00 per issue. Display advertisements—$95.00 per inch, per issue. 
Classified advertising is non-commissionable. Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or less. Count each word, series of numbers, abbreviation, or set of 
initials as one word. Blind box numbers are assigned for response at no additional charge (Box xxx AJO is not included in 
the 40 word limit). Blind box responses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled border around the copy. Copy with more than 40 words will be 
considered a display ad. Each inch contains a maximum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 25th of the month, two months before the month in which the ad is 








to appear. 


RESPONSES TO BLIND BOX ADS: Address responses to Box 


AJO, American Journal of Ophthalmology, 435 


North Michigan Avenue, Suite 1415, Chicago, IL 60611-4074. 





POSITIONS AVAILABLE 





ASSISTANT PROFESSOR OF 
PEDIATRIC OPHTHALMOLOGY 


The Department of Ophthalmology at the University of Pitts- 
burgh School of Medicine and the Children’s Eye Services of 
the Children’s Hospital of Pittsburgh is seeking a board-certi- 
fied/board-eligible, fellowship-trained, pediatric ophthalmolo- 
gist. The successful candidate will be clinically qualified with a 
strong interest in teaching, patient care and research. This is a 
tenure earning position. Send C.V., bibliography and letter dis- 
cussing career goals to: David A. Hiles, M.D., Director, Pedi- 
atric Ophthalmology, Children’s Eye Services, Rangos Re- 
search Center, Suite 3301, 3460 Fifth Avenue, Pittsburgh, PA 
15213-2583. 


CORNEA FACULTY POSITION 


A full-time position at the assistant professor level will be 
available July 1, 1992 in the Department of Ophthalmology, 
Duke University Medical Center (Duke Eye Center). Qualifica- 
tions include clinical expertise and a strong background in lab- 
oratory research, as well as a commitment to teaching and 
resident training. Requirements include completion of an ap- 
proved ophthalmic residency training program, post-graduate 
training in cornea external disease fellowship program, board 
certification or eligibility, and eligibility for licensure in North 
Carolina. Duke University is an Affirmative Action/Equal Op- 
portunity employer. Send qualifications and C.V. to: Chair- 
man’s Office, Department of Ophthalmology, Duke University 
Medical Center, Post Office Box 3802, Durham, North 
Carolina 27710. 












VITREORETINAL SURGEON: Florida, desirable coastal near metropolitan 
area, 100% medical-surgical retina-vitreous referral practice, 
wants associate leading to partnership in growing quality practice. 
Reply in detail with C.V. to Box 263 AJO. 


VITREORETINAL FACULTY POSITION 
DUKE UNIVERSITY EYE CENTER 


A full-time position will be available July 1, 1992 in the Department 
of Ophthalmology, Duke University Medical Center (Duke Eye Cen- 
ter). Qualifications include clinical expertise and a strong back- 
ground in laboratory research, as well as a commitment to teach- 
ing and resident training. Requirements include completion of an 
approved ophthalmic residency training program, post-graduate 
training in a vitreoretinal fellowship program, board certification or 
eligibility, and eligibility for licensure in North Carolina. Academic 
rank commensurate with experience. Duke University is an Affir- 
mative Action/Equal Opportunity employer. Send qualifications 
and C.V. to: Chairman’s Office, Department of Ophthalmology, 
Duke University Medical Center, Post Office Box 3802, Durham, 
North Carolina 27710. 























RETINA 


Busy ophthalmic group practice with rapidly expanding medical and 
surgical retinal caseload seeks additional fellowship-trained retinal as- | 
sociate. State-of-the-art clinical eye center with approved freestand- — 
ing ophthalmic surgical and laser facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more, and Philadelphia. Reply to Box 261 AJO. 





F 














he Central New 
Jersey Medical 
Group, P.A. offers 


you excellent practice opportunities in premier teaching 
hospitals with collegial atmosphere, clinical academic 
appointments and partnership within 2-3 years. If you are a 
Board Certified or Board Eligible Ophthalmologist, join us 
as we expand professional services. 









You will enhance your lifestyle in choice New Jersey 
college community locations with excellent educational, 
cultural and recreational resources, all within easy 
access to the major metropolitan areas of New York City 
and Philadelphia. As an active multispecialty group 
panke in association with HIP/Rutgers Health Plan, a 
ederally qualified HMO, we provide excellent benefits 
including 4 + weeks vacation, CME plus stipend and 
malpractice coverage. 










For more information, please call or send CV to: 
Dianne Nave, Physician Recruiter, 57 U.S. Highway 1, 
New Brunswick, NJ 08901 (908) 249-1246. Equal 
Opportunity employer. 








Central New Jersey 
Medical Group, PA. 








MEDICAL OPHTHALMOLOGY 


Busy ophthalmic group practice with rapidly expanding clinical patient 
load seeks additional ophthalmologist with interest in medical ophthal- 
mology. State-of-the-art clinical eye center with approved freestand- 
ing outpatient ophthalmic surgical facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Washington, Balti- 
more, and Philadelphia. Reply to Box 260 AJO. 









PEDIATRICS 


Busy ophthalmic group practice with rapidly expanding medical and surgi- 
cal pediatric caseload seeks additional associate with subspecialty fellow- 
ship in pediatric ophthalmology. State-of-the-art clinical eye center with 
approved freestanding outpatient ophthalmic surgical facility. Beautiful and 
convenient Mid-Atlantic location within short driving distance to Washing- 
ton, Baltimore, and Philadelphia. Reply to Box 259 AJO. 





OPHTHALMOLOGIST needed immediately to work on beautiful Caribbean 
island full- or part-time. For further information call Dr. K. Mondesir, 
Phone (204) 257-0959; Fax (204) 257-5828. 


POSITION AVAILABLE FOR GLAUCOMA SPECIALIST. Must be 

Board certified, have completed fellowship in glaucoma. Aca- 

demic experience preferred. Assistant Professor level, salary 

negotiable. Contact Michael Riemann, Department of Ophthal- 

nology, Emory University, 1327 Clifton Road, Atlanta, GA 

10322. Emory University is an Affirmative Action, Equal Oppor- 
1ity employer. 
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CORNEA AND EXTERNAL DISEASE 


The Department of Ophthalmology at the University of Kentucky invites appli- 
cations for faculty positions in Cornea and External Disease. Academic rank, 


title and salary based upon qualifications. Send C.V. and inquiries to: Robert 
S. Baker, M.D., Chairman, Department of Ophthalmology, University of 
Kentucky, Room E-304 Kentucky Clinic, Lexington, Kentucky 40536-0284. 
An Equal Opportunity, Affirmative Action employer. 





CONNECTICUT: General ophthalmology group seeks well-trained, ethi- 
cal associate, leading to partnership. Superb facilities, academic 
affiliation available. Ideal family setting. Send C.V. to Box 268 AJO. 


GENERAL OPHTHALMOLOGIST: Prestigious, well-established ophthalmol- 
ogy practice in Chicago and Northern Suburbs looking for associate 
to begin immediately. Fellowship training in plastics, medical retina 
or cornea are desirable but not mandatory. Potential for possible 
partnership. Salary negotiable. Replies to Box 267 AJO. 


VITREORETINAL SPECIALIST: Growing Southeast vitreoretinal group 
looking for additional fellowship-trained associate. Position will lead 
to partnership in this state-of-the-art practice which includes numer- 
ous satellites. Please send C.V. to Box 266 AJO. 


RETINA-VITREOUS: Expanding solo vitreoretinal-only practice seeks fel- 
lowship-trained, Board-certified/eligible associate leading to full 
partnership. If interested, send your C.V. with references to: Richard 
k: Sievers, M.D., 6005 Park Ave., 624B O’Ryan Bidg., Memphis, TN 

8119. 


CATARACT SURGEON: Excellent opportunity to join an established sur- 
gery practice in middle Tennessee. Our well-equipped office and 
ASC is supported by excellent staff and provides an exciting surgical 
opportunity for an energetic and well-trained surgeon. Vision Ameri- 
ca 1-800-955-3270. 


CALIFORNIA COASTAL COMMUNITY 


Multi-specialty group 57 physicians has an opening for a BC-BE 
Ophthalmologist. One of the most beautiful areas on the coast, 
Ventura is 62 miles north of Los Angeles, within easy driving dis- 


tance, yet far enough to escape the smog, traffic and big city has- 
sles. We have excellent schools, sunny beaches, a friendly atmo- 
sphere, and a wide range of cultural and recreational activities. We 
offer an attractive compensation and benefit package. Sharehol- 
dership possible after one year. Contact: Physician recruitment, 
2705 Loma Vista, Ventura, CA, 93003; (805) 652-5227. 





GREATER TAMPA-ST. PETE: OCULOPLASTIC SURGEON OR RETINAL SUR- 
GEON preferred for dynamic, established rapidly growing practice. 
Generous salary and bonus leading to partnership for enthusiastic 
and energetic individual willing to share in general ophthalmology. 
Excellent growth potential. Send C.V. to Box 271 AJO 
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CHAIRMAN 


The University of South Carolina is accepting applications and 
nominations for Professor and Chair of the Department of Ophthal- 
mology. The selected individual will have outstanding credentials 
in clinical care, research and academic administration. The 
Chair's responsibility includes residency and medical student pro- 
grams in the University of South Carolina School of Medicine, 
Richland Memorial Hospital and Dorn VA Medical Center. The in- 
cumbent is expected to promote scholarly endeavors, provide ad- 
ministrative leadership to the faculty and staff and to have a nation- 
al and international reputation. Applicants should submit a 
curriculum vitae and the names of three references by July 1, 
1992, to William E. Bowers, PhD. Search Committee Chairman, 
University of South Carolina School of Medicine, Department of 
Microbiology and Immunology, Basic Sciences Building #2, Co- 
lumbia, SC 29208. The University of South Carolina is an Affirma- 
tive Action/Equal Opportunity employer. 





VITREORETINAL SURGEON: West Coast, medical and surgical retina-only 
referral group seeks associate leading to partnership. Prestigious 
hye ees with academic affiliation. Reply with C.V. to Box 

72 AJ 






New England—Ophthalmologist, BC/BE, sought by eight mem- 
ber department in an established, rapidly expanding multispe- 
cialty group practice. Physician owned and directed. Subspe- 
cialty training of interest in pediatric glaucoma desirable. Send 
C.V.'s to: Physician Recrultment Department, The Fallon Clinic, 
Inc., 100 Central Street, Worcester, MA 01608; or call 
1-800-635-1221, for more information. 












ACADEMIC POSITION, FULL TIME 


Training in glaucoma required, rank and salary commensu- 
rate with experience. Deadline: August 31, 1992. Contact: 
Delmar R. Caldwell, MD, Tulane University School of Medi- 
cine, 1430 Tulane Avenue, New Orleans, LA 70112. (504) 
584-2466. Equal Opportunity/Affirmative Action employer. 













PEDIATRIC OPHTHALMOLOGIST 


State medical university. Fellowship trained, board certified or eli- 
gible. Large, established and rapidly growing practice, competitive 
salary and incentive, excellent benefits. To apply write and send 
C.V. to: David J. Apple, MD, Chairman, Dept. of Ophthalmology, 
Medical University of S.C., 171 Ashley Ave., Charleston, SC 
29425. M/F AA/EEO EMPLOYER. 









CORNEA—Assistant/Associate Professor position for BC MD with 
fellowship training in cornea and external disease. Patient care, re- 
search, and teaching. contact: David J. Schanzlin, MD, Professor 


and Chairman, Department of Ophthalmology, Saint Louis Universi- 
ty, Bethesda Eye Institute, 3655 Vista, St. Louis, MO 63110. AA/ 
EOE/M/F/H/V. 





General Ophthalmology: BC/BE associate for solo, high-volume practice. 
Salary leading to partnership. Excellent office environment, beauti- 
ful area with good hunting and fishing. Send C.V. to R.S. Moorman 
Jr., M.D., 303 Williams Avenue, Suite 1411, Huntsville, Al. 35801, 
Tel. (205) 533-3210. 


June, 1992 


VITREORETINAL SURGEON: Prestigious medical/surgical retina vitreous 
only practice in major metropolitan city seeks BC/BE fellowship 
trained vitreoretinal surgeon. Academic affiliation available. Send 
C.V. to Box 274 AJO. 


PRACTICES FOR SALE 


COLORADO—Lucrative solo practice of 17 years. Excellent, well 
equipped office with optical in western Denver Suburb. Close to 
hospital and mountains. Contact Robert A. Dragoo, M.D.,F.A.C.S., 
7823 W. 38th Ave. Wheat Ridge, CO. 80033, (303) 420-4424. 


Practice available-Ophthalmology. Established 25 years. Morris County, 
New Jersey. Excellent surgical, laser potential. Sale price include’ 
equipment, optical shop and office furnishings. Box 245 AJO. 


EQUIPMENT WANTED 


CASH PAID FOR: Phorophters, proyectors, lensmeters, keratometers, slit 
lamps, tonometers, trial lens sets, operative microscopes, chairs 
and stands, ophthalmoscopes, and retinoscopes. Call (512) 675- 
3647 anytime. 


MEETINGS 
June 26-28 Ophthalmic Reviews 1992: Cancer and the Eye. For information, 


contact Continuing Medical Education, Mayo Clinic Jacksonville, 
4500 San Pablo Road, Jacksonville, Florida 32224; 904-223-2058 
or 223-2481. 


PLEASE NOTE 
All responses to blind box numbers should be addressed to: 
Box AJO 


American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 





P (800)877-5833 
™ for information 
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UMI reproduces this publication in microform: mi- 
crofiche and 16 or 35mm microfilm. For information 
about this publication or any of the more than 16,000 
periodicals and 7,000 newspapers we offer, com- 

lete and mail this coupon to UMI, 300 North Zeeb 

oad, Ann Arbor, MI 48106 USA. Or call us toll-free 
for an immediate response: 800-521-0600. From 
Alaska and Michigan call collect 313-761-4700. From 
Canada call toll-free 800-343-5299. 
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OptiPranolol’ 


Metipranolol Hydrochloride 0.3% 
Sterile Ophthalmic Solution 


BRIEF SUMMARY 


CONTRAINDICATIONS: Hypersensitivity to any component of this product. 

OPTIPRANOLOL® Ophthalmic Solution is contraindicated in patients with bronchial asthma or a 
history of bronchial asthma, or severe chronic obstructive pulmonary disease; symptomatic sinus 
percent greater than a first degree atrioventricular block; cardiogenic shock; or overt cardiac 
ailure. 

WARNINGS: As with other topically applied ophthalmic drugs, this d be absorbed 
amare. Thus, the same oe ferr eler with systemic adninistation of beta-adrenergic 
blocking agents may occur with topical administration. For example, severe respiratory reactions an 
cardiac reactions, including death due to bronchospasm in patients with asthma, and rarely death in 
association with cardiac failure, have been reported following topical application of beta-adrenergic 
blocking agents (see CONTRAINDICATIONS). 

Since OPTIPRANOLOL® Ophthalmic Solution had a minor effect on heart rate and blood pressure in 
Clinical studies, caution should be observed in treating patients with a history of cardiac failure. 
Tronimert with OPTIPRANOLOL® Ophthalmic Solution should be discontinued at the first evidence of 
cardiac failure. 

OPTIPRANOLOL® Ophthalmic Solution, or other beta-blockers, should not, in general, be administer- 
ed to patients with chronic pulmonary disease (e.g., chronic bronchitis, em ) of mild 
or moderate severity (see CONTRAINDICATIONS). However, if the drug is necessary in such patients, 
then it should be administered with caution since it may block bronchodilation produced by 
end us and exogenous catecholamine stimulation of beta, receptors. 

PREI ONS: General: Because of potential effects of beta- adrenergic receptor blocking agents 

relative to blood pressure and pulse, these agents should be used with caution in patients with 

cerebrovascular insufficiency. If signs or rmetoms Suggesting reduced cerebral blood flow develop 

flow ar ta of therapy with OPTIPRANOLOL® Ophthalmic Solution, altemative therapy should 
considered. 

Some authorities recommend gradual withdrawal of beta-adrenergic receptor blocking agents in 
patients undergoing elective surgery. If necessary during surgery, the effects of beta-adrenergic 
receptor eet. agents may be reversed by sufficient doses of such agonists as isoproterenol, 
dopamine, dobutamine or levarterenol. 

While OPTIPRANOLOL® Ophthalmic Solution has demonstrated a low potential for systemic effect, it 
should be used with caution in patients with diabetes (especially labile diabetes) because of possible 
masking of signs and symptoms of acute hypoglycemia. 

Beta-adrenergic receptor blocking agents may mask certain signs and toms of hyperthyroidism, 
and their abrup withdrew might precstate a thyroid storm. j we op 

Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent with certain 
myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness), 

Risk of anaphylactic reaction: While taking beta-blockers, patients with a history of severe 
anaphylactic reaction to a variety of spya may be more reactive to repeated challenge, either 
accidental, diagnostic,or therapeutic. Such patients may be unresponsive to the usual doses of 
epinephrine used to treat allergic reaction. 
gens OPTIPRANOLOL® Ophthalmic Solution should be used with Caution in patients who 
are cual ta-adrenergic blocking agent orally, because of the potential for additive effects on 
systemic beta-blockade. 

Close observation of the patient is recommended when a beta- blocker is administered to patients 
receivi brag plete pf such as reserpine, because of possible additive effects and 
the production of hypotension and/or bradycardia. 

Caution should be used in the coadministration of beta- adrenergic receptor pete agents, such as 
metipranolol, and oral or intravenous calcium channel antagonists, because of possible precipitation of 
left ventricular failure, and hypotension. In patients with impaired cardiac function, who are receiving 
calcium channel antagonists, coadministration should be avoided. 

The concomitant use of beta-adrenergic receptor blocking agents with digitalis and calcium channel 
antagonists may have additive effects, prolonging artrioventricular conduction time. 

Caution should be used in patients using concomitant adrenergic psychotropic drugs. 

lar: In patients with angle-closure glaucoma, the immediate treatment r m IS tor the 
angle by constriction of the purum a miotic agent. OPTIPRANOLOL® Ophthalmic Solution has little 
or No effect on the pupil, therefore, when it is used to reduce intraocular pressure in angle-closure 
glaucoma, it should be used only with concomitant administration of a miotic agent. 


















nesi is, Im f Fertility: Lifetime studies with metipranolol have been 
ucted in mice at oral doses of 5, 50, and 10 (g/day and in rats at oral doses of up to 70 
kg/day. Metipranolol demonstrated no carcinogenic effect. In the mouse study, female animals 


eng e low, but not the intermediate or high dose, had an increased number ot pamonary s 
adenomas. The significance of this observation is unknown. In a variety of in vitro and in vivo bacterial 
and mammalian cell assays, metipranolol was nonmutagenic. 

Reproduction and fertility studies of metipranolol in rats and mice showed no adverse effect on male 
fertility at oral doses of up to 50 mg/kg/day, and female fertility at oral doses of up to 25 mg/kg/day. 
Pregnancy. Pregnancy Catogery C: No drug related effects were reported for the segment Ii 
teratology study in fetal rats alter administration, during organogenesis, to dams of up to 50 

(day OPTIPRANOLOL Doria: Solution has been shown to increase fetal resorption, fetal 
death, and delayed development when administered orally to rabbits at 50 mg/kg during 
organogenesis. 


re are no adequate and well-controlled studies in pregnant women. OPTIPRANOLOL® l 
ieg — should be used during pregnancy only 1f the potential benefit justifies the potential 
risk to the fetus. 

Nursi thers: It is not known whether OPTIPRANOLOL® Ophthalmic Solution is excreted in human 
milk. Because many drugs are excreted in human milk, caution should be exercised when 
OPTIPRANOLOL® Ophthalmic Solution is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children have not been established. 

ADVERSE REACTIONS: In clinical trials, the use of OPTIPRANOLOL® Ophthalmic Solution has been 
associated with transient local discomfort. 

Other ocular adverse reactions, such as conjunctivitis, eyelid dermatitis, blepharitis, blurred vision, 
Eorna. invar abnormal vision, photophobia, and edema have been reported in small numbers of 
patients, either in U.S. clinical trials or from post-marketing experience in Europe. 

Other systemic adverse reactions, such as allergic reaction, headache, asthenia, h pertension, 
myocardial infarct, atrial fibrillation, angina, palpitation, bradycardia, nausea, rhinitis, us 
epistaxis, bronchitis, coughing, dizziness, anxiety, depression, somnolence, nervousness, arthritis, 
mega and rash have also been reported in small numbers of patients. 

R OPHTHALMIC USE ONLY 


References: 

1. Data on file, Bausch & Lomb Pharmaceutical Division. 

2. Ophthalmic beta blocker cost pomon Medi-Span, Prescription Pricing Guide. Indianapolis, Ind: 
i-Span Inc; February 1992:3, 19, 25. 
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_ OptiPranolol: Drops IOP by 20% or more- 


~. 


and significantly drops the cost for initial therapy 


ie controlled trials, Opti Pranolol dropped average In chronic open angle glaucoma and ocular hypertension 


® 
intraocular pressures (IOP) 20% to 26% among patients s 
with IOP greater than 24 mm Hg at baseline.’ OptiPranolol pt rano o Q 


; 


>tiPranolol 
also drops the cost of initial bid therapy,* with the lowest hr Tn 


0 
cost per bottle of any ophthalmic beta blocker.’ (metipranolol 0.3 Jo) 


OptiPranolol drops the pressure while it drops the Sterile Ophthalmic Solution Sa 
price of initial therapy. With drops like these, it's no , = 
wonder OptiPranolol is making a splash in IOP therapy. a iy 


p 


*While OptiPranolol must be dosed twice daily, the dosage of some ophthalmic beta blockers can sometimes be reduced to once daily if initial, twice-daily therapy results in 
significant IOP lowering. Consult manufacturers’ prescribing information for dosing information on other beta blockers. 
Please see next page for references and brief summary of prescribing information, including CONTRAINDICATIONS, PRECAUTIONS, and ADVERSE REACTIONS. 
© 1992 Bausch & Lomb Pharmaceutical Division 


Meis iorn gai 


Lee 





THE AMO" SENSORY V SYSTEM: 
DESIGNED ITO ENHANCE YOUR CONTROL 
OF EVERY PHASE OF CATARACT SURGERY. 


A system whose strength begins A partnership whose resources can 
with its technology. advance your growing practice. 

AMO's Sensory V System™ was conceived to While the Sensory V System™ is one extraordinary 
deliver a new level of response accuracy and control facet of our story, your partnership with AMO pro- 
for the cataract surgeon. vides even more. We're doing all we can to help 

o Ultrasonic handpiece - balanced for fine you meet your business and professional objectives. 

“maneuvering. iiss For example: 

e Quiet-Fye’ pump head ooh linear ramp-up -e Five financial plans for convenient purchase 

of vacuum for.non-turbulent:aspiration and a e Phaco seminars to ease the transition to phaco 


tranquil atmosphere at the tip. 


* Tactile-Touch™ foot pedal for instant mode 
response in seven settings. 


e AMO Territory Managers who are phaco-certified 
e 24-hour response to your service requests 


In surgery, in your practice: There are clear 


e Precision vacuum pressure adjusts from advantages to the AMO partnership. d 


0-100 mmHg in 10 mmHg increments. 
¢ Collared tubing offers the easy loading and AMO Ph PI 
control of a cartridge without the expense. ACO us 
ə Easy-to-read diagnostics for maximum control MNS ORY PO DOE A E 
of the field. = amo 


Allergan Medical Optics, A Subsidiary of Allergan, Inc., Irvine, CA 92718 ©1992 Allergan, Inc. 


